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ABSTRACT

This final report summarizes ARINC Research Corporation's work in sup-
port of the Navy's Designated Overhaul Activity planning and acquisition
efforts for the Close-In Weapon Program. The work was performed from 18
April 1980 through 17 December 1980 for the Naval Ordnance Station, Indian
Head, Maryland, under Tasks 1 through 5 of Contract N00174-80-C-0241. Task
2 of this contract was deleted in its entirety by Contract Modification
P00001 dated 8 September 1980.
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CHAPTER ONE

INTRODUCTION

This report summarizes the work performed by ARINC Research Corporation
from 18 April 1980 through 17 December 1980 to provide depot acquisition
management and engineering support for overhaul programs for the Close-In
Weapon System (CIWS) Phalanx Mk 15 and Fire Control System (FCS) Mk 92/Gun
Mount Mk 75. Contract N00174-80-C-0241 specified five tasks for ARINC
Research Corporation to perform in support of those programs. The original
contract was subsequently modified to reduce the assignment to four tasks.
The tasks were described in the contract as follows:>

Task 1: Update CIWS DLMF [Depot-Level Maintenance
Facility] Management Guide. Review the current Prelimi-
nary Program Management Plan for the CIWS DLMF for
adequacy and provide engineering and other technical
support needed to rewrite the plan. Base rewrite upon
the latest available information and participation in
technical discussions concerning the CIWS DLMF manage-
ment structure and responsibilities, management sched-
ules and milestones, program reporting procedures,
facility development planning, program resources
management, and program assignment procedures for
regular depot level maintenance, as well as CIWS
management.

Task 2: Develop an outline of the Specification for
the CIWS DLnF Maintenance Nanagement Reporting System.
[Deleted by Contract Modification P00001 (8 September
1980.)

Task 3: Failure Data Analysis Center Preliminary
Management Plan., Assist in the formulation of a CIWS
Failure Data Analysis Center by developing a prelimi-
nary Failure Data Analysis Center (FDAC) Management
Plan encompassing the Center's responsibilities, opera-
tion and management. Specify input/output requirements
for FDAC operation, interface with depot/design agent/
in-service engineering agent and interface with other
data and management reporting systems. Operational
recommendations should include definition of general
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requirements for data collection and analysis, and
estimations of resources needed to satisfy these
requirements. Items such as developmental planning
and funding estimations should be addressed.

Task 4: Technical Repair Standard (TRS) Recom-
mendations. >,Provide engineering support to develop
a Technical Repair Standard specimen that is
tailored to satisfy the requirements of organic
repair/testing of CIWS CCAs (Circuit Card Assem-
blies] and modules. Considerations such as the
requirements of NIL-STD-1604(OS), Technical and

Maintenance Overhaul and Repair Standards, Prepara-
tion of and other accepted engineering standards
are to be incorporated to meet Navy requirements;
yet, tailoring to fulfill a single depot's needs
vis-a-vis universal use of the TRSs is foremost.

Task 5: Engineering, Management, and Logistic Sup-
port. Provide continuing engineering, management,
and logistic support as required to assist NOSIH
in the development, implementation, and operation
of DLMF acquisition management program for the CIWS,
for FCS Mk 92, and Gun Mount Mk 75. rupport provided
under this task is expected to be in one or more of
the following areas: repairables assessment,
resource requirements planning and assessments, TRS
development, ECP tEngineering Change Proposal]
evaluation, documentation development and review,
information system/data base development and review,
sparing requirements assessment, support equipment
studies, and system reliability studies.

The contract resulted in ARINC Research supporting the CIWS maintenance
manager's planning for initiating the CIWS designated overhaul activity
(DOA). Throughout this eight-month effort ARINC Research was involved
almost every day with the principal activities responsible for development
of the DOA. This support was directed toward ensuring that the updated
CIWS Maintenance Management Plan was coordinated with the responsible
activities and represented a workable plan. Our independent management
and engineering support was primarily concerned with developing the TRS
Specification 1,uide and preparing a preliminary failure data analysis
center (FDAC) management plan.

Chapter Two of this report provides a brief summary of the work accom-
plished under each task, the conclusions reached as a result of the effort,
and any recommendations ielevant to conclusions reached. Appendixes A, B,
and C are formal reports of the results of the efforts of Tasks 1, 3, and
4, respectively. Appendix D lists abbreviations and icronyms commonly used
in the CIWS [Proqram.



CHAPTER TWO

TASK DESCRIPTIONS AND FINDINGS

This chapter describes the work performed under each of the first five
tasks in Contract N00174-80-C-241. The objective of this contract was to
help the Naval Ordnance Station Indian Head (NOSIH) provide the Naval Sea
Systems Command Gun System Support Office (NAVSEA-62YG) with plans for the
acquisition and development of an internal Navy depot-level maintenance
facility (DLMF) to support CIWS chroughout its life cycle.

The specific tasks and findings represent follow-on efforts to Con-
tract N00174-79-C-0330, which initiated ARINC Research's engineering and
management support of the CIWS Phalanx Mk 15 overhaul program. We continued
research and analysis of CIWS documents and events, visited Navy facilities,
and interviewed Navy and contractor personnel. Section 2.7 reports impor-
tant trips and meetings.

2.1 TASK 1: UPDATE CIWS DLMF PROGRAM MANAGEMENT GUIDE

Under Task 1, ARINC Research was required to prepare an updated manage-
ment guide for use at the program manager's level. The process was planned
to incorporate user comments on the Preliminary Management Guide and couple
those with any additional program developments that affect CIWS life-cycle
support.

2.1.1 Task 1 Activities and Results

Under Task 1, our engineers performed the following activities:

" With representatives of Code 5033 from the Naval Ordnance Station
Indian Head (NOSIH), we visited Naval Ordnance Station Louisville
(NOSL) and Naval Sea Systems Command (NAVSEA) representatives to
obtain comments regarding the Preliminary Management Guide.

" We revised the preliminary milestone plan for development of the
CIWS depot overhaul facility to accommodate program changes, com-
pletions, slippages, and additions.

" We revised the preliminary program-level management structure for
the depot overhaul program to accommodate Naval Sea Systems Command
(NAVSEASYSCOM) decisions and reorganizations.
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we obtained additional revised reference documents to incorporate
into the overall management plan formulation.

The Preliminary Management Plan was designed as a working document
to guide personnel concerned with the development and support of the CIWS
depot-level repair program. It included program objectives, policies,

constraints, organizational structures, relationships, assignments, and

descriptions of the procedures for information reporting, program assess-

ment, and resource management.

During the peiiod of gathering updated material it became clear that
the management of the Navy's candidate CIWS depot had objections to much

of the preliminary plan and that implementing the plan and poli ±I _ would
be difficult. Even though the plan was written within the guidelines

established by NAVSEASYSCOM, we discovered that several concepts and
assignments illustrated in the original ilan would reouire significant com-

promise to bring about a harmonious depot operation. Additionally, there

were interests not within the control of NAVSEA-62YG that preferred to

assume that the in-house Navy depot facility A'uplicatecl established repair-

ables facilities, both private and Government a;;crated.

During several meetinqs held to resolve these issues, NAVSEA-62YG and

NOSIH-5033 representatives agreed that the plan should be retitled and
restructured to reso-lve' differenices and to eliir, inate some of the olhstruc-
tions to establishment of the Navy's .epot-level overhaul facility. Con-

sequently, the -evis, Irc lminar' ,' Management Plan for Close-In Weapon
Systems Mk l5 De. o v Maant-;!ance acilit" is now entitled "Maintenance
Management Plrn rm 1 W[cai-r, System 1k 13." The retitled document
is v.ry similair in o .t. thn- oriqinal ; lan, cut it has beer. revised tro

emphasize the listinct' )!,c hetween the limited scopje of the contractor-
operated interim Drlot !,evt,]1 Mairtnoncc Facility -i th, Uav'; s lcal

DOA. The revised ~ion ajpears in Appxri:dix A of this document.

2.1.2 Task I Conclusions

On the basis of tl.e wo)rk urformed und(,r Task 1 and considering thle

reactions to the management itructurcs and orqoanizatiena1 assignments pre-
sented in thu oririinal maiagement .dJan, we have reach-d the following
cone I us iocs

V -, nr dqrees of headuarter's influunc will be necessary to
fmi ic mcnt the CIWS M1int.nnc, Manaqement Plan as new field
ictivities ac int,)duced to the CIWS maintenance and overhaul

ar]', ly iomulgat, ic.ot the in (to allow timely comments by
rev1.',wca will emirt the resolution of un~foreseen problems before
/o .;U~Il 'jr} (t j1r a"'t Ion begins.
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2.1.3 Task I Recommendations

The following recommendations are based on the above conclusions:

The Maintenance Management Plan for CIWS should be expeditiously
distributed for review, requesting comments to be returned within
a specified period to permit incorporation of appropriate material
by late fiscal 1981.

The document should be distributed to key users early in fiscal
1982 to assure implementing activities are indoctrinated before
the organic overhaul activity begins.

2.2 TASK 2: DEVELOP AN OUTLINE OF THE SPECIFICATION FOR THE CIWS DLMF
MAINTENANCE REPORTING SYSTEM

Under Task 2, ARINC Research was required to develop a system-level
Maintenance Management Reporting System (MMRS) specification outline to
guide MMRS specification development. The outline was to list requirements
for data collection, storage, processing, and reportinq; define software,
data bases, forms, data products, and documentation requirements; and
describe interface requirements for users and system maintenance.

2.2.1 Task 2 Activities and Results

Our activities under Task 2 included the following:

We visited with NAVSEASYSCOM and NOSIH representatives to obtain
their comments regarding the preliminary MMRS description.

Initial revisions were made to develop a revised MMRS specification
listing the preliminary requirements for data collection, storage,
processing, and reporting; define software, data bases, forms, data
products, and documentation requirements; and describe interface
requirements between participating activities.

During subsequent meetings with NAVSEASYSCOM and NOSIH representa-
tives, we learned that a similar effort was under development at
NOSL.

Effort on the CIWS MMRS specification outline was deleted from the con-
tract by a modification (P00001) because of developments that became evident
subsequent to the initiation of the contractual effort. The effort accom-
plished before the task was deleted was directed at defining priority infor-
mation required by the CIWS maintenance managers to support the Navy's over-
haul capability development and the CIWS repair program. The description
of the MMRS developed by ARINC Research under Contract N00174-79-C0330 pro-
vided the baseline for the specification outline development.
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The primary effort centered on developing a specification to describe
necessary MNRS support. The following support categories, as reported in
the MMRS description, were all found to be necessary and supportable by
the MMRS:

Cost accounting and budget preparation

* Equipment condition monitoring

* Resource utilization plinning and monitoring

Maintenance efrectivenss issessment

Overhaul planning and m niite, ing

• Inventory accountinj

The specification outline identified available information systems

capable of providing data to the MMRS. All data were analyzed to determine
their applicability to MMRS. MMRS nee:ds were then compared with avail-
able, applicable data etermine deficiencies. The analyses were stopped

at this )oint.

It was learned that NAVSEA was already receiving suLt-intial automated
information from another source supporting CIWS budgetary planning and
inventory accounting. This source has expanded its maintenance information

system (MIS) support of the CIWS Maintenance Management Program through

increased efforts with NAVSEASYSCOM and NOSL. As a result of the existing
MIS activity, it was determined that ARINC Research's involvement in this

task would be reduced in scope to advisory support as appears in modified
Task 5. The foreclosure of Task 2 was timely and cost-effective, as the
time expended developing the specification outline ultimately contributed
to development of the FDAC Management lan (Task 3).

2.2.2 Task 2 Conclusions and Recommendatj ins

There irs_ no conclusions or cecoL mendations offeured for Task 2.

2.3 TASK 3: FAIlURE DATA ANVLYSIS CENTER IRELIMINARY MANAGEMENT PLAN

Under Task 3, ARINC Re(search was rejoired to develo. a preliminary
mana, ment plan for the projosUd CIWS failure data analysis center. This
plan provides CIWS ,rogram management with initial quidance required to

establish a comprehensive failure data analysis capability addressing
required data collection and analysis, o rganizational structure, and
resources. An overridingi consideration durinq preparation of the FDAC
management plIn was the rejuirement to (Levelo the plan before identifying
the .DAC activity. The jr )ciminary manaq(mcnt- plan emjhasize the develop-
ment of an autonomous 1Vailure datd analYsis center, solely responsible for

analyzing CIWS fai lure_ dita.
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2.3.1 Task 3 Activities and Results

Our activities under Task 3 included the following:

" We discussed with NAVSEA and NOSIH representatives the role a
failure data analysis center should serve to support CIWS mainte-
nance managers.

" We identified existing available Navy information sources and data
products with the potential to support CIWS failure data analysis.

" We researched similar failure data analysis efforts for ongoing
Navy programs, e.g., Basic Point Defense Surface Missile System
(BPDSMS), Mk 86 Gun Fire Control System (GFCS), and Mk 46 Torpedo.

" We identified the analysis center's data processing requirements
for failure data analysis.

" We developed general organizational requirements and operational
procedures for the FDAC.

" In general terms, we defined responsibilities and resources required
to support the CIWS failure data analysis center.

" We developed a description of the FDAC within the CIWS Program.

The preliminary management plan for the CIWS failure data analysis
center emphasized support by an autonomous activity. Research of documenta-
tion and similar Navy failure data analysis efforts (such as BPDSMS, Mk 86
GFCS, Mk 46 Torpedo) reveals that a failure data analysis center provides
useful input to the life-cycle maintenance support of a system when it
operates independently of other activities within the program and is uncon-
strained by conflicting responsibilities of program management.

The preliminary failure data analysis center management plan is a
working document that can be developed into the final FDAC management plan.
The plan is intended to complement the Maintenance Management Plan for
Close-In Weapons System Mk 15. It will serve as the guiding document in
the area of failure data analysis support.

The plan is reproduced in Appendix B. It includes detailed informa-
tion that complies with requirements of the Maintenance Management Plan's
work breakdown structure elements 3021 through 3024. It also includes
detailed information reflecting current program status and planning. Addi-
tional details will be provided by NOSIH as maintenance support for the
CIWS Program develops.

2.3.2 Task 3 Conclusions

As a result of the work accomplished and reviews held, we have con-
cluded that a failure data analysis center would enhance the CIWS Program.
It is in the program's best interests to establish a center that has auton-
omy within the program and does not have conflicting objectives. The plan
presented provides CIWS proqram manaqement with the guidance to establish
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a failure data analysis center; the. FDAC will best serve the program if
its planning and implementation are coordinated with the start of the DOA
repair capability. It is therefore important to make the decisions con-

cerning FDAC placement, logistical requirements, project objectives, and

milestones before fiscal 1982.

2.3.3 Task 3 Recommendations

The following recommendations are offered as a result of the Task 3

conclusions:

NAVSEA-62YD (Program Office) and NAVSEA-62YG (GWS Maintenance
Managerl should jointly agree to establish a CIWS FDAC under the

cognizance of the CIWS Maintenance Manager.

* The FDAC should be placed at an activity that can carry out tasking
independent of other assigned program responsibilities or activities.

* The FDAC should be ilanned and initiated to support the phase-in
- the DOA repair capability at NOS Louisville.

2.4 TASK 4: TECHNICAL REPAIR STANDARD (TRS) RECOMMENDATIONS

The purpose of Task 4 was to develop a technical repair standard
specimen tailored to fulfill the requirements for use of TRSs at the
designated overhaul activity, meet the requirements of Military Standard

1604(OS) and other accepted engineering standards, and, as possible, meet
a single depot's needs rather than thiise of all depots. We interpreted
this task as the requirement to develop the technical specification for

preparation of the "minimally acceptable TRS. Once prepared, these TRSs
will be affordabie, -ompletely useful, and in compliance with reference
directives.

2.4.1 Task 4 Activities cind Results

ARINC Research act iviti es under Task 4 included the following:

We collected dnd reviewed r<:ference documents related to preparation

o f TRSs, includinq these three:

• Military Standard 1(04(0S), Preparation of Technical and Mainte-
nance Overhaul ind Reupair Standards

• MI.-T-24424 (SHIIS), Teehnical/Maintenance Overhaul and Repair
Standardsa

Technical SpeI Ification 471 -)U3, 11hERA (CRUDES) ) , Preparation

ot Surface Shi; Technical Repair Standards

* We collected and reviewed th(: candidate DOA's TRS examples as well

as those TRSs used by similar Navy modular and electronic repair i
facilities.

2
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We interviewed NOSL production controller and shop management
personnel to determine the usefulness of including extensive
reference material.

We prepared preliminary TRS outline and example pages for discussion
with NOSIH-5033 representatives.

We reviewed a draft specification with NOSIH and NAVSEA representa-
tives and incorporated their special requirements.

We produced a final technical specification for TRS preparation for
CIWS repairables.

The technical specification that was developed provides CIWS program
management with specific guidelines for preparation of uniform CIWS TRSs.
Initially the task required preparation of a specimen TRS; however, research
indicated that insufficient data existed to document the shop procedures or
quality assurance procedures to be employed at the DOA. The data shortage
and the significant amount of work remaining to develop the DOA's initial
repair capability changed the direction of this effort. The NOSIH con-
tracting officer's technical representative (COTR) agreed that this task
should be interpreted as a requirement to develop the technical specifica-
tion for TRS preparation. Once the necessary test equipment, personnel,
and facilities are in place at the DOA, TRS preparation will begin, using
the technical specification as a guide. The technical specification pre-

pared as a result of this task is reproduced in Appendix C.

2.4.2 Task 4 Conclusions

As a result of our work and reviews, we have concluded that the final
technical specification for the preparation of CIWS TRSs can be readily
adapted to the various types of equipments to be repaired by the CIWS DOA.

2.4.3 Task 4 Recommendations

To permit timely development of TRSs (in accordance with the TRS speci-
fication) for the CIWS DOA, we recommend that the TRS specification be
delivered to the overhaul activity at the earliest possible date.

2.5 TASK 5: ENGINEERING, MANAGEMENT, AND LOGISTIC SUPPORT

Under Task 5, ARINC Research was required to provide continuing
engineering, management, and logistic support planning in the general
areas of repairables assessment and management, facility and overhaul
requirements, resources and sparing requirements, TRS and other documenta-
tion development and review, and support equipment and system reliability
studies. The task was modified during the contract period to incorporate
advisory support as required in the development of the CIWS MIS.
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2.5.1 Task 5 Activities and Results

ARINC Research activities under Task 5 included the following:

. We participated in all CIWS depot acquisition planning and progress

meetings at NOSIH, NOSL, NAVSEASYSCOM, and ARINC Research.

. We participated in preparation of the NAVSEASYSCOM's A-76 submittal
letter (Industrial Facility Establishment) to Naval Material Com-

mand Industrial Resources Detachment, Philadelphia, regarding
designation of NOS Louisville as the CIWS DOA.

. We prepared the initial draft request to design managerial responsi-
bility for the failure data analysis center to NAVSEA-62YG.

. We prepared draft review comments regarding CIWS ILSP-025-4 Rev B
for submission to NOS Louisville, and put the comments in final

form after critique with NAVSEA-62YGE and NOSIH-5033.

The following activities were previously reported (ARINC Research
Periodic Status Report 1678-01-SR-2258).

We assisted NOSIH, NAVSEASYSCOM, and NOSL in developing the brief-
ing to MISG-C and U.S. Air Force representatives concerning CIWS
depot manpower, facilities, and workload projections presented at

General Dynamics, Pomona. The purpose of this effort was to
persuade Chief of Naval Material (CHNAVMAT) to permit NAVSEASYSCOM
to determine where the CIWS depot would be established.

We continued to review and update key items that must be addressed
in the development of the CIWS depot facility at NOSL with

NAVSEASYSCOM and NOSIH representatives.

We participated in two quarterly and four monthly progress meetings
with NAVSEASYSCOM, NOSIH, and NOSI, representatives to consider and
resolve developing issues regarding the organizational structure,

assignments, and responsibilities of several field activities

scheduled to support depot overhaul functions.

We assisted in reviewing several planned approaches for early CIWS
equipment failure data collection and analysis to assure a viable
program was being established for improvement of system reliability
and maintainability.

We reviewed a comparable, high-volume repairables program (FCS Mk

86 - NWSC Crane) to assist in formulating plans for documenting
repair activity at the CIWS depot. This review was conducted to

gain insight regarding lessons learned in the acquisition of auto-
matic test equipment, software, and associated hardware, and to

solve problems associated with receipt, packaging, shipping, and
inventory control of electronic equipments.

We assisted in development of the CIWS depot "New Start" letter for
submittal to Assistant Secretary of the Navy, Industrial and
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Logistics (ASN (I&L)]. The purpose of the letter was to formally
announce NAVSEASYSCOM's plan to establish a Navy depot.

" We gathered additional documents relating to reliability data center
management, technical repair standards, and quality assurance pro-
cedures to support the Navy in its development of CIWS organic
depot overhaul management alternatives.

" We reviewed and modified CIWS depot maintenance program major mile-
stones to determine accomplishments, slippages, and additions
necessary to update depot maintenance support.

2.5.2 Task 5 Conclusions

On the basis of work performed under Task 5, we reached the following
conclusions:

* Because of continuing CIWS production and delivery schedule changes
and delays, the DOA workload composition will not fully materialize
as initially projected. In addition, the interim repair facility
at GD, Pomona, may have difficulty in meeting fleet demands for
certain categories of repaired modules. These two situations
could affect depot planning for the exact order of test equipment
installation.

Our heavy concentration on CIWS engineering, management, and logistic
support has almost totally negated any latitude to concurrently
research and review FCS Mk 92 and Gun Mount Mk 75 overhaul programs.

* Substantial and continuing management attention and support is
required over the next 2 to 3 years to establish the necessary
miniature and micro-miniature electronic repair capacity at the
designated DOA.

" Continuing maintenance management support to NOSL will be required
to establish a depot repair capability as specified in CIWS ILSP
025-4 Rev. A.

2.5.3 Task 5 Recommendations

The following recommendations are based on the above conclusions:

NAVSEA should continue to sponsor regular progress reviews to
ensure establishment of the depot according to schedule.

NOSI11 should provide direct support to NAVSEA-62YGE in areas speci-
fied in Appendix A, Section 3. Additionally, NOSIH should provide
indirect support to depot establishment by developing the depot
validation plan and repair standards as appropriate.

NAVSEA should review the sequence of organic depot capability phase-
in to assure that the most needed repair capability (to support
fleet demands) appropriately influences the priority of automatic
test equipment installation. NOSL should install the most needed
equipment as early as feasible.
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2.6 TRAVEL AND MEETING SUMMARY

The following trips were taken and meetings attended by ARINC Research

in support of task efforts under Contract N001/4-79-C-0241:

* 13 May 1980: Held initial CIWS support contract meeting at NOSIH.

Discussed general approach to project work.

* 9 June 1980: Joined NAVSEA-62YGE at NOSIH to discuss apparent

redundancy of effort in MIS development.

* 7-9 July 1980: Attended quarterly CIWS progress meeting at NOSL.

* 22 July 1980: Held critique of CIWS quarterly meeting at NOSIH

and discussed NOSL's "New Start" presentation.

* 1 August 1980: Visited NOSIH to discuss restructured Maintenance

Management Plan.

* 18 August 1980: Delivered and critiqued periodic status report.

* 23 September 1980: Presented contract work progress briefing at

ARINC Research for NOSIH and NAVSEA sponsor and discussed depot

validation requirements.

23 October 1980: Discussed preliminary TRS specification develop-

ment with NOSIH and NAVSEA.

6 November 1980: Visited NOSIH to discuss failure data analysis
center issue paper with NAVSEA-62YGE.

12-14 November 1980: Attended quarterly CIWS progress review with

NOSIH at NOSL.

25 November 1980: Delivered to and critiqued with NOSIH the TRS

specification. Delivered draft Maintenance Management Plan for

review.

1 December 1980: Visited NAVSEA-62YGE to review the major mile-
stones chart of the Maintenance Management Plan prior to final

printing.

17 December 1980: Attended NAVSEA-62YGE meeting to discuss CIWS

supply support transition and depot validation plans.
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APPENDIX A

MAINTENANCE MANAGEMENT PLAN FOR
CLOSE-IN WEAPON SYSTEM (CIWS) MK 15

The Maintenance Management Plan for the Close-In Weapon System (CIWS)
describes the policy and procedures for the establishment and operation
of the CIWS depot-level repair program. Recent decisions affecting CIWS
maintenance have resulted in the requirement to update the preliminary
instruction. The revised version of the management plan is presented
herein.
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ABSTRACT

The Designated Overhaul Activity (DOA) for the Close-Ln Weapon System

(CIWS) Mk 15 (PHALANX) is being designed to provide repaired and refabri-

cated system modules to the operating forces, and to perform complete

system overhauls when necessary in the CIWS life cycle. Supporting the

development of the DOA are the PHALANX System Integrated Logistics Support

Plan (ILSP-025-4 Rev. A) and this document. This preliminary management

plan is intended to provide sufficient advance information to guide per-

sonnel concerned with the establishment and initial planning for the

operation of the CIWS depot-level repair program. It documents initial

program objectives, policies, relationships, constraints, assignments,

and organizational structure. It provides an initial description of pro-

cedures planned for reporting, program assessment, and program resources

management.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

The Close-In Weapon System (CIWS) Mk 15 (PHALANX) is the product of

an industry search for a lightweight gun system that would provide ship

defense against low-altitude, high-speed, short-range, closing threats.

In 1968 the General Dynamics Corporation, Pomona Division, proposed the

PHALANX weapon system to accomplish this task. The Naval Ordnance System

Command studied the PHALANX concept and in 1969 requested General Dynamics

to produce an advanced development model.

Late in 1970 the PHALANX system entered the engineering development

phase. Operational testing was conducted at the Pacific Missile Range in

1973 on one of two prototype systems developed during this phase. Testing

against various targets continued into early 1976.

in 1974 three operational suitability models were ordered; however,

only two of these prototypes were built, because of Congressional budget

action. One model, in its final developmmcnt configuration, underwent

operational evaluation in 1976 and 1977.

The second prototype was used to test reliability and maintainability

improvements for incorporation into production equipments. Procurement of

production equipments commtnced in FY 1 978 and is planned to continue

through FY 1985. The first production item was delivered in July 1979,

with completion of delivery scheduled for FY 1986. A total production run

of 470 systems is planned, including trainers and foreign military sales

units.



s 'itI1J 11 r-t OIL I. r;; T i . Lh( c'stcm's capability,

for fault I oei1 tni o . r'i e asr -ylvel . This has

lad to the- dat iralioin ofara ,rarsc.ar cqo:rijo..; only organiza-

tional and (1 A:' - ' .s A final. decision concerning

raqo :remni -'e , th 1 i-t 1n-s_.r':ice intermediate-level mainte-

nana-t b I -o!ti I Anni 1 I92 Under the

nO~ fl c_ i z ''V -:!i .1 v A I '~l~ il sni of- the replace-

prent 1±~ ,aa garbisa:tcieitems

WI LI < .. w;.ct~ll <' S icriatad Overhaul Activity

([O .. .. oez rI are te be made in accord-

once i2 ~ i'- ftmar t -(,d-t -nO , by Gneral Dynamics during

* U 1 betuplaced as

whet . t .-- alishad Usig-

i~atr .. et U All other

re; .. I. I . r2: .2 '~~ l o rturlnd to

thc d' b'e. (i'STo t-Level

ba in n. .... I n18:1

,I' r) lf Iar.h-i'nfl or trip,

mV,-!,)I .c: c'' .u ndoO> tha_ coc-

.I v~ 'IF Nv: DOJA is

x!' t' I~J I 1 and u,,s into

full .1 .. r . ,.i v orn i. at xI acted

(narI rr s '-11 I i; i(- ,t r-etalhr cati oris to repl ace

!ii or: ' 'r'. S. ,1(1 1. i. a v ti urns subcontracted

+ ~ 1 iii 1t Mit''i. iceeou :nclIudin~r 2J3

oonizn re.l si;('l it w, o i , j. t(rv ie 1)", in- r 1ernr ut itec 1_",:ess like

thlat us' re LoGuI ':n m.~wie5-ei r r;a ~atari al condition



I

Table 1-1. EXPECTED VOLUMES OF DOA-PROCESSED CIWS ITEMS*

Volumes by Fiscal Year
Category

1982 1983 1984 1985 1986

DOA Repairables 2,438 4,500 7,063 10,188 13,063

DOA Refabrications 1,268 2,340 3,673 5,298 6,793

Vendor-Subcontracted Items 194 360 564 814 1,044

Totals 3,900 7,200 11,300 16,300 20,900

*Dependent on follow-on system procurement levels.

reporting, which is also managed by NAVSEA-62YG. Early estimates indicate

that major system refurbishments will be required at six-y ir intervals.

It is expected that requirements for this type of overhaul will L<-in to

be added to the established Navy DOA in about FY 1986.

1.2 OBJECTIVES

The objective of this plan is to provide a structured management sys-

tem that will furnish guidance in meeting material, funding, and logistic

support requirements for CIWS depot-level-maintained repairables.

1.3 SCOPE

This plan documents the management structure and responsibility assign-

ments defined by NAVSEA to support the acquisition and use of the CIWS DOA.

Management structure and responsibilities within the DOA concerned strictly

with internal operations are purposely excluded from this plan and are

being developed by the Naval Ordnance Station, Louisville. However, this

plan does address overall DOA responsibilities and requirements and the

general external management environment in which these must be met. Specific

relationships have been established within the Navy Department to coordinate

program functions, assignments, and responsibilities, and to ensure maximum

efficiency and cooperation of the CIWS acquisition manager, the CIWS in-

service support manager, the DOA manager, and other Navy organizations; they
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CHAPTER TWO

DOA PROGRAM FUNCTIONS, ASSIGNMENTS, AND RESPONSIBILITIES

2.1 INTRODUCTION

The replaceable-module-maintenance concept for CIWS relies heavily on

shore repair facilities. During the early part of the fleet introduction

period (FY 1980 and 1981) the Navy will depend entirely on contractor sup-

port to provide replacements for failed modules, circuit-card assemblies,

and electromechanical assemblies from the Interim Depot-Level Maintenance

Facility (IDLMF) at General Dynamics, Pomona, California.

Initial planning called for the incorporation of this repair or

replacement function into the Navy's industrial repair capability in 1986.

However, the impact of related programs, e.g., DDEOC and LO-MIX, involving

other Navy planning for long-range organic depot capability, made it nec-

essary to reconsider the earlier plan.

Early in 1979 representatives of the CIWS acquisition and maintenance-

oriented offices met informally at NAVSEASYSCOM to discuss the feasibility

of developing this repair capability by 1982. Decisions reached in several

follow-on meetings established an earlier capability date and also estab-

lished certain parameters for functional responsibility and intracommand

relationships. The principal decision resulting from the several meetings

was that NAVSEA-62YG would formulate plans for an organic DOA to be opera-

tional in late 1981. Other considerations, including responsibilities and

assignments, are covered in the following sections.

2.2 HEADQUARTERS SUPPORT

Management responsibility for the Close-In Weapon System is vested in

the Commander, Naval Sea Systems Command. The CIWS Program Office

2-1
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Figure 2-1. CIWS MAINTENANCE MANAGEMENT ORGANIZATION
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Table 2-1. RESPONSIBILITILS OF HEADQUARTERS LEVEL COMMANDS

Function COMNAVSEASYSCOM CHNAVt4AT/CNO

1. Program Develop a detailed maintenance Establish Navy policy

Management plan for management policy and directives and updates,

implementation to support the and support and coordi-

CIWS repairables program. nate inter- and intra-

service efforts that

Identify and quantify may be required to

repairables requirements. effect operation of

Establish standarU3 of repair CIWS OA.

and the requirements for cer-

tification of those standards.

Select the Navy in-house DOA.

Task field activities and con-

tractors to implemont the CIWS

Maintenance Manaqement program.

Initiate major overhaui capa- Review and aieprovc-

bility planning, plans.

2. Budget and Submit budget requirements to Coordinate and submit

Funding CNO via CI1NAVMAT. budget in sullort of

CIWS rer airabls t r o-
Provide funding to supporting rgr a-. P)rovide
activities (e.g. , NOSIR, NOSL, resources for execution

SPCC) to impjlement taskin,. of program.
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CHAPTER THREE

CIWS MAINTENANCE PROGRAM

3.1 PROGRAM DESCRIPTION

The development of the Close-In Weapon System depot-level repair capa-

bility is being undertaken in two phases. The two-}phased effort will result

in the development of a single Navy designated overhaul activity responsible

for the depot-level maintenance for CIWS modules and systems. Phase I con-

sists of establishing an initial capability to diagnose, repair, and test

replaceable modules, circuit-card assemblies, and electromechanical assem-

blies. In addition, Phase I will be expanded to include a manufacturing

capability of replacing worn-out or discarded modules when CIWS production

has been completed and the contractor can no longer manufacture spare

modules.

Phase II will consist of further expanding the facility for overhaul-

ing the major equipments of the CIWS and restoring them to Class A condi-

tion, i.e., refurbishment of the electronic enclosure, barbette assembly,

local control panel, remote control panel, mount-and-train drive assembly,

gun assembly, and fire-control radar/servo assembly. Completion of Phase

II will fully establish a central, total-capability CIWS Designated Over-

haul Activity, which will include all functions previously performed in the

Phase I operation.

3.2 WORK BREAKDOWN STRUCTURE

The Work Breakdown Structure (WBS) for management of the CIWS Desig-

nated Overhaul Activity Program is shown in Figure 3-1. The format of this

WBS conforms to MIL-STD-88iA, Work Breakdown Structures for Defense Material

Items. This WBS will be used for coordinating, taskinq, fundinq, and
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reporting program activity. The WBS is task-oriented by elements and is

currently limited to three levels in order to highlight management echelons.

The three levels are as follows:

Primary program authority and responsibility to support CIWS field

activity restoration and repair requirements to fulfill fleet

support requirements

Major areas of activity required by Level 1 management to imple-

ment the maintenance program

Task areas that will he accomplished by or through Level 2

activity

The WBS may be expanded to include lower levels of detail as the need

arises during DOA development.

Elements of the CIWS Maintenance Management Plan WBS are established

to create a project organization in which tasks are assigned to the appro-

priate agencies. Responsibility and authority to execute tasks are inher-

ent in the assignment. The various organizations are integrated into the

program structure as each specific task is integrated into the project.

Completion of some Level 3 elements is contingent upon completion of other

elements; these lines of interactivity of support are delineated in Chapter

Five, Program Coordination.

The elements within the WBS for the CIWS depot-level maintenance pro-

gram are defined in Table 3-1. The dufinitions in this tabl(2 identify the

specific functional requirements for each el,_ment. Each element represents

a general area of concern assigned to one of the three major activities

involved in the CIWS depot-level maintenance program. Some additions and

refinements of elements are expected to be made as the CIWS maintenance

program matures.
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Table 3-2. DEFINITION OF ELEMENTS

Element 1000, Program Management. Includes the total management and

execution of the CIWS maintenance management plan, obtainment and control

of resources, and compliance with higher authority policy and directives.

Also includes approval of Level 2 and 3 organization, funding, logistic

support, and site management functions required for satisfactory program

implementation.

Element 2000, Maintenance Management Support. Includes engineering and

management support in developing depot planning data, performing tech-

nical reviews and analysis, preparing management aids to depict program

status, participating in site development and inspection, planning for

transition from private industry to the organic facility, developing pro-

duction monitoring systems to prepare budget planning data, and assess-

ing overall program effectiveness. Also includes the planning effort

necessary to develop the CIWS major overhaul capability, attendance at

related conferences, and review of pertinent documentation and schedules

to assure that CIWS depot efforts support overall Navy maintenance

planning.

Element 2010, DOA Support. Includes developing, transition to, and

maintaining an organic industrial facility that will repair or refabri-

cate CIWS equipments (except the M61AI gun and KSR 35 teletypewriter).

Also includes scheduling workload, estimating cost-of-repair, pro-

curing repair parts, assuring hardware quality, modifying facilities,

doing industrial engineering, procuring tooling and test equipment,

handling and packaging, maintaining adequate work force, and providing

required repair-cycle data to program managemnent. Includes all aspects

of CIWS maintenance engineering support t=Iated to assuring that the

depot repair/refurbishment process fulfills fleet requirements for

r,?paired equipments.

Element 2020, Failure Analysis Support. Includes engineering and manaqe-

ment support to Program Management (1000) by providing information that

(continued)
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Table 3-1. (continued)

Element 2020 (continued)

will help prevent or limit repetitive equipment failures, to make con-

tinuous reliability assessment of readiness achievement with respect to

CIWS system specifications, and to assess maintainability at both the

depot and the fleet levels. Also includes the function of developing

communication lines and a reporting system that guides the efforts of

the in-service engineering and maintenance engineering agents in the

tasks required for the most efficient development of improvements to

achieve specified or enhanced reliability, maintainability, and avail-

ability (operational readiness) and to reduce life-cycle costs.

Element 3001, Engineering/Management Support. Consists of the planning

and implementation of a maintenance program giving consideration to such

items as repair parts, special documentation, services, and other items

that are required to support the depot repair and restoration program,

e.g., recair-standard requirements, program plan, depot validation plan,

and "New Start" documentation/Depot Maintenance Interservice Support

Agreement (DMISA) establishment.

Element 3002, Management Information System Support. Consists of moni-

toring design, developme nt, and implementation of an information system

that will provide Level 1 management (1000) with the insight necessary

to obtain resources adequate for fulfilling fleet demand for repaired!

refurbished CIWS modules and equipments; with a comprehensive picture of

production-related information, e.g., workload summary, average turn-

around time, cost per repair by unit type, and backlog; and with required

data to failure-data analysis projects.

Element 3003, Budget Planning Support. Includes assisting CIWS Mainte-

nance Program Management (1000) in the preparation of budget submissions

by planning for outyear depot-level rework, modernization and refurbish-

ment efforts, and developing justification and data for budget reviews.

Also includes consolidating resource estimates from all Level 2 and lower

(continued)
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Table 3-1. (continued)

Element 3003 (continued)

sources and, in consultation with Program Management, resolving incon-

sistencies into an approved schedule for utilization of resources;

acting as planning consultant to all contributing organizations; and

assisting in preparation of work requests, project orders, and other

technical tasking documentation on a schedule commensurate with funding

allocations.

Element 3004, Inspections. Includes monitoring the restoration or

repair of equipments, units, and modules to ensure accuracy and adequacy

of repair standards, testing, and quality procedures through first-time

validation. Also includes ensuring that engineering changes in equip-

ments are incorporated into repair and quality documentation; and par-

ticipating in overhaul site visits and depot validation as required;

managing and implementing the Material Condition Review inspection ro-

gram; and assuring that each system receives the requisite inspections

during the ship's operating cycle in order that each overhaul may be

properly scheduled.

Element 3005, Transition Ilanning Suj port. Consists of supporting the

planning and scheduling for phase-down of the Interim Depot-Level Main-

tenance Facility (contractor) as organic depot-level capability is

established (301';). This task includes reviewing in-house facility

canabilitv and caparit,; revikcwing plans for assimilation of Navy-owned

residual r,: air faciIity coeuinments that could be used for organic

capacit. cxl anf on, rind rmakin r:,:omm-ndations to support transition of

those equipmnts; r vlewing information p>ackages required for notifying

users and stock-! oints of transition schedules; and reviewing require-

mpnts for ret,_ntion of contractor sujiort beyond transition to the in-

house DOA.

Element 3006, Major Overhaul Planning Support. Includes determining the

requirements of major equipment overhaul capability consistent with

(cont inu-d)
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Table 3-1. (continued)

Element 3006 (continued)

ordnance refurbishment processes established for other gun systems.

Also includes proposing a single designated overhaul activity to avoid

conflict with other rework programs, making maximum use of existing

resources, determining most economical processes (total system induction

vs. major assembly overhaul), describing and scheduling facil ty estab-

lishment, developing tooling and test equipment requirements, conducting

inspection programs, and meeting manpower funding requirements.

Elements 3007, 3008, and 3009 are reserved for future use.

Element 3011, Schedule and Cost. Consists of the eomTilation of data

required to estimate repair and manpower costs and to) Ilan industrial

workloading related to the CIWS depot repair and overhaul rrocesses.

Element 3012, Procurement. Consists of the planning and imllementation

of a procurement irogram for technical sulp]ort services, spare and repair

parts, subcontratcrs, and whatever else ma: be require-d to su;pot_-t tIn(

depot repairables and overhaul p~rograms.

Element 3(13, ujalitv Assurance. Includes thie stahlishment aed i 1-
mentatior of :2rocedur,_s and data collection e artin, 1 a haci .-,f

the depot repair rocess in order to assure that adquatC ualitv i-

achieve-d throughout th(- 'ntiro depot re} air cy,(I. Also includ,. th(d

imi lemrentat ion of var us tests to t- conducted 01 rc stored nr ciaiicat *d

modules to domonstrat, that [uaity control, ddeguatf to mf,(ot to chnical

relair standards, has been maintained in the, industrial process.

Element 3014, Facilities, Support, and Test Fquipment. Consists of

Iplanning for and manageme nt of real i rop,,rty and imerov(ments thereto,

including utilitins, de dicated sl aces, tooling, and security rejuir d

for ol eration and support of the CIWS D(epot PF-pair Program. Also

included is the acquisition and maint nance of the sul port and test

(continued)
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Table 3-1. (continued)

Element 3014 (continued)

equipment, both general and special, required for equipment and system

tests in support of the depot repair and fabrication process. This

support and test equipment includes computers, data printout equipments,

and fixtures associated with the automatic test equipment stations.

Element 3015, Transition Planning. Consists of developing the plan and

schedule for phase-down of the Interim Depot-Level Maintenance Facility

(contractor) as the organic DOA capability is established. This task

includes: projecting in-house facility capability and capacity with

sufficient lead time to phase out NOSL contracts for IDLMF support;

planning assimilation of Navy-owned IDLMF test and repair equipments

into the DOA facilities; and, preparing information packages required

to notify users and stock-points of transition schedules.

Element 3016, Technical Documentation and Data. Includes _ne development

and maintenance of all documentation encompassing engineering procedures

and drawings, instructions, tabular data, test results, and specifica-

tions for the depot rep~air functions. Also includes the compilation and

ri: roduction of data r(,iuired for confiquration manaqement, and the data

required to manage the industrial support requirements for the CIWS depot

repair procss and for Integrated Logistic Support (ILS) of the restora-

tion program, including inventory' management of parts and spares.

Element 3017, Man: ow.:r. Cons iat. of th(- administration and management

of industrial manpower resources (cal abi lity and capacity) , of engineer-

ing servics (Gov.rnment and eomm.rc1al)-, and of training required to

sut iport th, CIWS depot re,} air j rogram.

Ele mnt 3018, Transportation and Handling. Consists of the development

and manag(.ment of the ,roc,dures, equipme:nt, facilities, and manpower

resources used for the movement, packaging, transfer, and handling of

(continued)
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Table 3-1. (continued)

Element 3018 (continued)

materials and equipment associated with the CIWS repair and overhaul

processes.

Element 3019, Industrial Engineering Support. Includes the development

and imrlementation of processes and procedures required within the CIWS

DOA, the adaptation of system sfnecifications and standards for use in

DOA repair and manufacturing processes, and the development and tracking

of cost and schedule information regarding the DOA industrial process.

Also includes the continuing engineering effort to modify the industrial

and testing capability to accommodate changes in hardware and support

equipment configuration.

Element 3021, Collection. Consists of collecting and procue_-ing CIWS

equipment failure data from all sources, prc}aring data for analys:c '.,

determining data validity, purging the data base of nonpertinent data,

and maintaining a system that rovides rapid retrieval of data for

analysis.

Element 3022, Analyin s. Tncludos. monitorinq and reviewing failure data

to determine problem areas, failure tr-lds, and system effectiveness

achieved compared with that iredicted, and monitoring the effectiveness

of corrective action. Also includes, during data analysis, the recom-

mending of new or additional data collection requirements (3021) to

improve the engineering analysis 1,rocess.

Element 3n23, Dissemination. Consists of !,r(taring failure analysis data

for all required retorts, assurinq that reports fulfill recipient

requirements, and providing f(edback to data cel-ction (3021) to

identify additional user reuirements.

Element 3024, Engineering Support. Includes the performance of reli-

ability and maintainability engineering evaluations of hardware, failures,

(continued)
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Table 3-1. (continued)

Element 3024 (continued)

and the recommendation of corrective actions that can be taken to reduce

failures -- e.g., improving or replacing components, redesigning cir-

cuits, and making changes in repair or manufacturing processes or

specifications.
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CHAPTER FOUR

PROGRAM ASSESSMENT AND PLANNING

4.1 REPORTING REQUIREMENTS

Timely assessment of program status and effective planning to achieve

program objectives require that program management obtain significant feed-

back from all major program elements. Within the CIWS maintenance support

community, feedback to management is to be accomplished through a compre-

hensive information reporting system that includes clementc of standard

Navy reporting systems such as MDS, SECAS, and CASREP' sx'stemis, and elements

specially developed to satisfy specific CIWS reporting needs. CIWS report-

ing is being approached as a system to ensure maximum utilization of

existing reporting mechanisms and minimum development of new capability.

Currently the CIWS reporting system is in the definition phase. Mainte-

nance management reporting requirements are being identified and matched

against existing reporting ca,_abilities, and requirements for ne., capabil-

ities are being defined. Thsc are 1 ing a4- embled in a CIWS Maintenance

Management Reorting Syster. (MNM.N) dscril tion, which will also contain

reporting system responsiiliti,-s and operating information. Key infor-

mation will be extracted from this descri tion and summarized in this plan

as appropriate.

4.2 DESCRIPTION OF MAINTENANCE MANAGEMENT REPORTING SYSTEM

Th: CIWS Maintenance ManageAmefnt RP(.orting System is intended to ,re-

vide the maintenance program WRS Leve'l 1000 management with the information

needed to obtain the resources required for meting fleet demands for CIWS

modules and equipments, and to monitor the use of those resources. Its

major purpose is to support DOA operation and planning in normal depot

repair, system overhaul, ORDALT manacemnt, and maintenance-effectiveness
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assessment and control. In addition, it is to provide a muchanism by which

limited analyses of system problems can be easily and quickly performed.

To the extent possible, data are extracted from existing collection and~

record-keeping processes to minimize the impact of flee!t and DOA proce-

dures. Table 4-1 is the outline of the description of the CIWS Maintenance

Mianagement Reporting System now under consideration.

Upon completion of thc reporting system description, a system-level

specification will be developed to guide system implementation and inte-

gration with other reporting systems and procedures being used by NAVSEA-

62YG. This specification will give detailed requirements and procedures

for data collection, storage, processing, and reporting, including defi-

nition of software, data bases, forms, data products, documentation, system

utilization, and maintenance.

4.3 ASSESSMENT AND PLANNING

Specific requirements for program assessment and planning have not

yet been developed. As these are defined they will be included in this

section of the plan, together with associated procedural information.
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Table 4-1. OUTLINE OF CIWS MAINTENANCE MANAGEMENT
REPORTING SYSTEM (MMRS) DESCRIPTION

CHAPTER ONE: INTRODUCTION

1.1 Background

1.1.1 CIWS Program

1.1.2 In-Service Support Information Requirements

1.1.3 MMRS Development Approach

1.2 CIWS MMRS Objectives and Scope

1.2.1 Objectives

1.2.2 Scope

1.3 MMRS Participating Agencies and General Responsibilities

CHAPTER TWO: MMRS DATA PRODUCT REQUIREMENTS

2.1 Required Products

2.1.1 Cost/Budgetary Summary Products

2.1.2 Inventory/Configuration Product

2.1.3 ORDALT/Overhaul Products

2.1.4 Maintenance Data Products

2.1.5 Equipment Condition/Inspection Products

2.1.6 Resource Utilization and Logistic Products

2.1.7 Failure Analysis and RMA Products

2.2 Product Status Summary

CHAPTER THREE: MMRS DATA COLLECTION AND STORAGE

3.1 Data Requirements and Data Sources

3.2 Data Flow and Management

3.3 MMRS Data Bases

CHAPTER FOUR: MMRS OPERATION AND RESPONSIBILITIES

4.1 Data Collection

4.2 Data Base Maintenance

4.3 Data Product Generation and Distribution

4.4 MMRS Software Development, Maintenance, and Documentation
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CHAPTER FIVE

PROGRAM COORDINATION

5.1 SPECIAL REPORTING REQUIREMENTS

Special reporting requirements will be developed to satisfy the needs

of NAVSEASYSCOM management systems and NAVSEASYSCOM reports to higher eche-

lons, e.g., Naval Material Command and OPNAV. In general, the required

data will be those that provide planning, programming, and budgeting infor-

mation for outyear resource requirements.

The specific reports now required are defined in SEATASKS, issued by

the Program Manager, NAVSEA-62YG to Naval Ordnance Stations, Indian Head

and Louisville. Additional reports will be defined as appropriate. Report-

ing requirements addressed in this section will usually be in the areas of

resource utilization, inventory management, budgeting, failure analysis,

and configuration management.

5.2 ADMINISTRATIVE COORDINATION

Matters pertaining to management and implementation of the CIWS

Maintenance Management Program activities will be administered as outlined

in the Work Breakdown Structure. In view of the many activities performed

in a program of this size, it is expected that there will be minor differ-

ences between this plan and irdividual command operating procedures. Some

compromises must evolve to effect congruity in the CIWS depot maintenance

program; therefore, acceptance of work orders, project orders, and SEATASKS

associated with the CIWS DOA constitutes acceptance of this management

plan unless specific variances can be negotiated with NAVSEA-62YG.
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CHAPTER SIX

RESOURCE MANAGEMENT

6.1 RESOURCE ACQUISITION

6.1.1 Funds Acquisition

Budgeting for initial funding requirements for the CIWS Designated

Overhaul Activity has been based on the design agent's predicted repair-of-

failure analysis and the planned schedule of procurement and installation.

During the first two years of fleet operation, these estimatud failure data

will be reviewsd and improved to incorporate operational experience. In

addition, NAVSEASYSCOM (NAVSEA-62YD and NAVSEA-62YG) has been formulating

depot-facility acquisition cost data for the past year and has incorporated

these start-up costs into budget submissions. Future depot repairable

program budget submissions will be compiled in the same manner as for othor

ordnance system repairables and major overhaul programs, with resources to

be obtained from programs such as DDEOC and foreign military sales identi-

fied as required.

Funding requirements of annual and five-year forecasts will be

required, as a minimum, from all WBS 200 level activities. These require-

ments will be submitted to NAVSEA-62YG in a prrescribed format (to be deter-

mined) and in sufficient time to p(ermit NAVSEA-62YG to incorporate them

into the annual budget requests. The designated activities responsibl

for WBS 2000 - Maintenance Management Support, 2010 - Designated Overhaul

Activity Support, and 2020 - Failure Analysis Support will ensure their

funding inputs incorporate the requirements needed to support the 3000

level elements.
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6.1.2 Personnel Acquisition

The acquisition of program personnel is the responsibility of each

agency involved in the program. The appropriate types and numbers of

skilled personnel are to be acquired to carry out assigned functional

responsibilities. Changes in agency ceiling points are not planned.

6.2 RESOURCE ADMINISTRATION

6.2.1 Funding Administration

Program funding will be administered primarily through the NAVSEASYSCOM

funding document process to accomplish SEATASK Technical Instructions. In

some cases, funding will be provided to other activities or private industry

by the Level 2 activities, within constraints specified in Level 2 SEATASKS.

Initially, funding allocations %.,ill follow the Work Request (level of

effort) format to allow for inexperience and lack of adequate data from

which to make accurate predictions of funding requirements. As the repair-

ables program develops and workloads stabilize, activity funding will be

allocated by means of project orders.

Funds for acquisition of the depot facility will be administered by

the CIWS Maintenance Program Manager (1000). Funds for operating the

facility will be administered by the Designated Overhaul Activity Support

Director (2010).

6.2.2 Personnel Administration
Each program agency is responsible for its own personnel administra-

tion activities.

Additional details on funding and personnel management, and informa-

tion concerning the management of other program resources will be included

in this chal ter as they are defined.
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APPENDIX

PROGRAM DEVELOPMENT SCHEDULE

Figure A-I shows the milestones in the development of the CIWS DLMF

program.
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APPENDIX B

PRELIMINARY MANAGEMENT PLAN FOR

CLOSE-IN WEAPONS SYSTEM MK 15 FAILURE DATA ANALYSIS CENTER

This appendix presents the preliminary management plan intended to

guide the CIWS personnel concerned with the establishment and initial

planning for the operation of a CIWS Failure Data Analysis Center.

B- 1
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FOREWORD

This report presents the results of work performed by ARINC Research

Corporation for the Naval Ordnance Station, Indian Head, Maryland (NOSIH)

(Code 5033), under Task 3 of Contract N00174-80-C-0241.

The Close-In Weapon System (CIWS) Mk 15 (PHALANX) is currently opera-

tional in active fleet units with ever-increasing numbers of systems being

installed and accepted for operational use by the fleet. The CIWS Program

Office must now respond to both acquisition and operations problems con-

cerning CIWS operability and maintainability. The purpose of Task 3 was to

describe the management planning required to establish a Failure Data

Analysis Center (FDAC) in support of the 'IWS Mk 15 Program. This report

presents the preliminary plan that has been developed.

The management structure defined for the CIWS FOAC addresses all the

necessary program-level and support-level activities and their respective

responsibilities without designating an activity as the FDAC. The deci-

sion on the location of the FDAC has not been made by the program office.

Therefore, this preliminary plan recommends the structure the FDAC should

assume once an activity has been designated. This preliminary management

plan is intended to be a working document that will change to reflect

future program office decisions concerning CIWS maintenance management --

the foremost being the tasking of an activity to operate the FDAC. Distri-

bution and revision of this plan is controlled by the NOSIH.
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ABSTRACT

This preliminary management plan provides advance information to

guide personnel concerned with the establishment and initial planning for

the operation of a Close-In Weapon System (CIWS) Failure Data Analysis

Center. It documents initial objectives, policies, relationships, con-

straints, assignments, and organizational structure and describes pro-

cedures planned for the collection, analysis, and reporting of CIWS fail-

ure data. The CIWS Failure Data Analysis Center will provide program

management with failure data analysis to monitor system, equipment, and

component failure recurrence during the life of the system.
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CHAPTER ONE

I NTRODUCrTION

1.1 BACKGROUND

The Close-In Weapon System (CIWS) Failure Data Analysis Center (FDAC)

is being established to monitor and improve the reliability of the weapon

system from production through its remaining life.

Failure analysis of fleet gun weapon systems has historically been

performed through the use of special purpose reporting systems (messages,

letters, and narrative reports), maintenance and material management (3-M)

data, and routine site visits by hardware manufacturers and Navy civilian

and military engineering representatives. This methodology sometimes

results in an enormous quantity of data that are often contradictory and

confusing. Conversely, there are times when inadequate data are available

to analyze an apparent reliability problem of an equipment or system. In

nearly every case, additional data must be collected before an effective

equipment analysis can be conducted. Because management and ordnance

engineering activities, as well as hardware manufacturers, are eager to

correct reliability and maintainability problems in the fleet, rash and

redundant corrective action has often been taken that did not efficiently

improve the product. In addition, when a design alteration is applied only

as the result of fleet reports, it has been difficult to anticipate or

correct the most significant reliability problems, because the reports

frequently have not been systematically collected and analyzed before

corrective action was undertaken.

In the case of the CIWS, with over 400 planned installations, organi-

zational maintenance does not address actual piece-part failures; in most



cases the fleet will not be able to provide the detailed data necessary to

initiate analysis of reliability problem areas. The CIWS maintenance

strategy specifies that repair of the CIWS at the system, component, mod-

ule, and piece-part levels be conducted at the Navy's designated overhaul

activity (DOA) . The Naval Sea Systems Command (NAVSEA) is currently

plinning and funding the initiation of a CIWS DOA at the Naval Ordnance

Station (NOS), Louisville, Kentucky (NOSL). Thus, the actual repair data

will only be available at the DOA, and failure data information will be

collected through reporting systems in effect at the DOA.

During the early planning stages for the CIWS it was determined that

failure data analysis would be performed separately from depot maintenance

(repair) and in-service engineering activities, so that these two impor-

tant groups could pursue depot establishment and system installation and

check out support functions. After the DOA becomes coerational, it is

still in the program's best interest to keep the FDAC separate from the

aforementioned activities, since their primary responsibilities will be

the day-to-day operation of the DOA and planning orderly alterations to

enhance the operational effectiveness and maintainability of the CIWS.

1.2 OBJECTIVE

The objective of this preliminary management plan is to furnish

structured guidance to meet operational, funding, and support requirements

for the establishment of a CIWS FDAC. This plan serves as a guide to

develop and integrate the FDAC within the existing structure of the CIWS

maintenance program.

1.3 SCOPE

This plan documents the management structure and responsibility

assignments defined by NAVSEA to support the development and implementa-

tion of a Failure Data Analysis Center for the CIWS Program. The detailed

management structure and responsibilities within the FDAC are purposely
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excluded from this plan and are to be developed by the organization desig-

nated by NAVSEA as the FDAC. However, this plan does address the overall

structure of the FDAC and the optimum analysis procedures that such an

analysis center should utilize.

1.4 OVERVIEW

The CIWS Failure Data Analysis Center will serve as an autonomous

advisory activity to the CIWS maintenance manager (NAVSEA-62YGE), provid-

ing failure data analysis during CIWS system life. The center will be a

computer-oriented facility staffed by computer specialists for system

maintenance and engineering specialists and analysts for failure data

analysis. The computers will be used to store, display, and produce

failure data on a real-time basis for the generation and analysis of

information. The information generated will provide NAVSEA and the in-

service engineering agent (ISEA) with the initial indications of CIWS

failure recurrences and trends. The reports are intended to be a specific

subset of the CIWS maintenance management reporting system (MMRS).

1.5 ORGANIZATION

The following chapters present the preliminary plan for the estab-

lishment and operation of the CIWS FDAC. In accordance with the mainte-

nance management plan for CIWS Mk 15, the work elements of the FDAC are

2020 and 3020 through 3024 (3025 through 3029 are not used). Chapter Two

of this management plan defines the project levels and responsibilities of

the FDAC, Chapter Three describes the operation of the FDAC, and Chapter

Four presents the program resources that will be required to support and

maintain the FDAC. The Appendix lists abbreviations and acronyms commonly

used in this report.
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CHAPTER TWO

FDAC PROGRAM RESPONSIBILITIES

2.1 INTRODUCTION

As part of the CIWS Program, the Failure Data Analysis Center will be

responsible for identifying and analyzing system failures and recommending

appropriate corrective action. The FDAC project effort is important to

both users and management -- users will benefit from the direct support and

information concerning the maintenance and operation of their systems, and

program management will benefit from the orderly and scientific approach

to system reliability and maintainability resulting from FDAC recomnenda-

tions. The FDAC will discourage the proliferation of engineering change

proposals (ECPs) and ordnance alterations (OrdAlts) originating from

various Government or private activities with an assigned interest in the

CIWS Program.

2.2 PROJECT MANAGEMENT LEVELS

The three levels of FDAC project management are (1) headquarters, (2)

support activities, and (3) FDAC organization. In essence, the estab-

lished CIWS maintenance management organization will also represent the

structured organization for the FDAC project. Figure 2-1 shows the CIWS

maintenance management organization and the position of the FDAC within

that organization.

2.3 POLICY AND HEADQUARTERS SUPPORT

The Commander, NAVSEA is responsible for management of the CIWS.

Within NAVSEA, the CIWS Program Office (NAVSEA-62YD) is responsible for
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life-cycle management of the CIWS. The Gun Systems Support Office (NAVSEA-

62YG) is responsible for the replacement of ordnance on active fleet and

Naval Reserve training ships with overhauled or properly configured

systems or components. Because of these charters, both organizations are

the designated management agents for sponsoring CIWS repair support to the

operating forces; they report to the Director, Surface Gun Weapon Systems

Subgroup (NAVSEA-62Y). The planning, establishment, and operation of the

Navy's DOA is the responsibility of NAVSEA-62YG; the FDAC will be an

integral part of this DOA operational support. Although life-cycle engi-

neering management support of the CIWS is a function of the project

manager, the data needed to originate any necessary changes or improve-

ments to the CIWS are collected and provided by NAVSEA-62YG. The decision

to place the management support of the FDAC under the Gun Systems Support

Office was jointly agreed upon by NAVSEA-62YD and NAVSEA-62YG.

The specific responsibilities of policy and headquarters support-

level commands (NAVSEA-62YD and NAVSEA-62YG) include submitting budget

requirements to the Chief of Naval Operations (CNO) via the Chief of Naval

Material (CHNAVMAT), funding the FDAC, and providing direct policy support

to FDAC management.

2.4 SUPPORT ACTIVITIES

FDAC performance will reflect the data and management support pro-

vided by various support activities. NAVSEA-62YG intends to maintain a

comprehensive data exchange with several activities. These activities

will collect system data and participate in the FDAC's support of the CIWS.

The data collected during the overhaul and restoration process will

include the majority of the FDAC's data input. The primary support activ-

ity will be the DOA at NOSL. NOSL will be responsible for providing the

FDAC with required repair data in the format specified by the FDAC. The

Surface Weapons Systems Maintenance Branch of NOSIH will have a similar

relationship with the FDAC. The information originating from NOSIH will

deal with the results of the Material Condition Review (MCR) Program

coordinated at NOSIH. The results of these MCR inspections will be for-

warded to the FDAC in the format specified by the FDAC.
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The fleet will also provide data support to the FDAC. Data input from

the fleet can be obtained from a central collection agency such as the

Fleet Analysis Center (FLTAC) and from the individual units having CIWS.

Data from these activities will be obtained through the use of such exist-

ing reporting formats as Maintenance Action Form, Office of the Chief of

Naval Operations (OPNAV 4790) (2K), and Commanding Officer's Narrative

Reports (CONARs). The remainder of the functional support provided in this

area will come from various activities, such as the Maintenance Support

Office Department (MSOD), Mechanicsburg, Pennsylvania; Ships Parts Control

Center (SPCC); Naval Sea Support Centers (NAVSEACENs); and the Weapons

Quality Evaluation Center (WQEC), Concord, California. These support

agencies will provide both data and engineering analyses as requested.

2.5 FDAC ORGANIZATION

Planning for the establishment and management of the FDAC will follow

precedent insofar as field activity and capacity permit. The FDAC will

collect, analyze, and disseminate statistical and technical information

concerning the CIWS's maintainability and operability. The FDAC director

will be responsible for establishing and maintaining the organizational

structure to support a computer-oriented analysis center. This will

require (1) submitting annual and five-year forecasts of funding

requirements, (2) determining man-year level-of-effort requirements, (3)

determining training requirements, and (4) maintaining liaison and

coordination with supporting activities. The FDAC director will serve the

CIWS maintenance manager (NAVSEA-62YGE) in a staff advisory role.
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CHAPTER THREE

FDAC OPERATION

3.1 INTRODUCTION

The basic concept of the FDAC is to provide a data base management

system with the capability to promptly enter, store, process, and recall

CIWS effectiveness, reliability, and maintainability data.

The FDAC will assess performance, detect trends, isolate failure

causes, and evaluate corrective action for all modifications of the CIWS

throughout its life cycle. Input data will be collected in various forms

from several data sources. The FDAC will generate summaries, by category,

for failure cause correlation analysis. FDAC output will also be used to

determine failure trends and the validity of repair parts and rotatable

pool depth estimates.

3.2 REQUIREMENTS

To meet planned objectives, the FDAC must accomplish the following:

- Collect, process, and store reliability and maintainability data

in a computerized data bank and continuously improve the quality

of these data by refining the processing techniques and purging

the system of nonpertinent data.

- Maintain and improve the system's software capability to provide

rapid retrieval and analysis of the data.

- Perform technical data analysis to determine problem areas, fail-

ure trends, and effectiveness of corrective actions, and recommend

solutions to reliability and maintainability problems.
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- Alert maintenance management to potential problems and provide

amplifying information on current problems to assist in the

decision-making required to eliminate CIWS failures as early as

possible in the CIWS life cycle.

- Provide data users with CIWS reliability and maintainability

information to support the Cr1S as well as other Navy programs.

3.3 FDAC STRUCTURE AND OPERATION

The proposed FDAC is structured to permit maximum use of and easy

access to information for engineering analysis. Figure 3-1 shows how all

data and information will be handled in the FDAC.

The CIWS FDAC will derive its efficiencies from an easily accessible

data base management system and by singular tasking to support only CIWS

analyses. The planned number of fleet CIWS installations establishes the

potential to generate enormous quantities of maintenance, failure, and

overhaul and repair data. It is essential that a computer-oriented

analysis center be used to keep the CIWS program managers and maintenance

managers apprised of the system's effectiveness and maintainability. To

accommodate large amounts of data, the FDAC's data base will be formatted

for simplified and expeditious entry, retrieval, and analysis of data.

Preformatting data on various screens with a "smart" cathode ray tube (CRT)

terminal will reduce the time and clerical personnel required to update the

data base. This concept is basic to the ability of the FDAC to be respon-

sive to the needs of the ashore and afloat commands.

The initial requirement for the FDAC is access to a computer facility

that can be dedicated solely to CIWS support. The FDAC must have a real-

time, dynamic, cost-effective system that can respond to the potential

problems associated with data handling delays, security restrictions, and

software difficulties.
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At a minimum, the proposed computer system should offer the following key

features:

- Capability to store a minimum of two years of data on-line

- Two CRT terminals with preformatted screens for direct data input

and output

- On-line response to input queries

- Printer for output of hard-copy data

- Magnetic tape drive for back-up and utility programs

- Documented, cost-effective data base management software

- Provisions for system expansion

The proposed computer system will be controlled entirely by the FDAC,

allowing the desired on-line response to input queries and eliminating any

security problems associated with transmitting classified data. It is

envisioned that the entire computer system will be housed within the con-

fines of the FDAC; however, that is not a necessity, as long as data access

and transmission do not suffer from separation. It is more important for

the computer system to be totally dedicated to the CIWS than to be

physically situated in a single location. The following subsections

describe the functions of the FDAC illustrated in Figure 3-1 in more

detail.

3.3.1 Data Collection

Data collection consists of obtaining and processing failure data

from specified sources, preparing the data for analysis by determining its

validity, purging the data base of nonpertinent data, and maintaining a

system that provides rapid retrieval for analysis. The FDAC will require

reliability/maintainability-related data that will provide CIWS managers

with information highlighting problem areas, failure trends, and the

effectiveness of corrective actions.

Because of the nature of the maintenance strategy selected for the

CIWS (replaceable module maintenance), the primary source of failure data

will be the DOA, which will repair CIWS modules turned in by ship's force.
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The organizational level will provide some system-level failure data via

the existing 3-M system, maintenance data system (MDS) subsystem, casualty

reports (CASREPs), and various other operating and performance reporting

systems. Many of these data systems are maintained by support activities,

such as MSOD and WQEC. Other input data systems maintained by WQEC,

Concord, such as the Gun Weapon System Replacement Program (GWSRP) and the

Ships Equipment Configuration Accounting System (SECAS), are also expected

to provide data to the FDAC. A summary of data in the WQEC data base is

provided in Table 3-1, together with the associated data sources.

In addition to the data listed in Table 3-1, the FDAC will require

more detailed failure data, which can only be provided by the DOA. These

data will actually identify specific part failures from the CIWS modules.

The data base for the DOA is currently being defined; it will contain such

necessary analysis information as: CIWS mndule and assunbly repair data,

data to fully describe all repair parts needed for module and assembly

repair and their inventory status, system failure history data, and depot-

level test and quality assurance data. As the DOA data base and individual

data files are identified, FDAC data requirements will have to be inter-

faced with them.

3.3.2 Data Base Interface

To obtain required data, the FDkC will have to interface with a number

of different management information systems (MISs). The following subsec-

tions summarize the MISs and note the points of contact for obtaining data.

3.3.2.1 Ships Maintenance and Material Management (3-M) System

The ships maintenance and material management system provides fleet-

wide data collection and processing services to support Navy maintenance

management programs. The ships 3-M system is operated by the MSOD,

Mechanicsburg. System data are obtained from OPNAV Form 4790/2K, Naval

Supply Systems Command (NAVSUP) Form 1250, and DD Form 1348 documents by

activities reporting under the authority of OPNAVINST 4790.4. These data

are stored in the MSOD central data bank. Various reports are regularly

produced from the data stored in the data bank, and inany other reports can
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Table 3-1. CIWS-RELATED DATA FILES MAINTAINED AS PART OF THE

SHIPS MDS DATA BASE AT WQEC, CONCORD

File Name Data Description
Source

Ammunition Expenditure SPCC Monthly data on expenditures of all

ammunition types

CASREP History* MSOD Detailed casualty report data for

all weapon and related systems and

equipments

DCAP Operating Time NOSL Equipment time meter and cycle counter

Survey readings

EIC Nomenclature WQEC Nomenclature and other reference informa-

tion by equipment identification codes

Equipment/System/APL NOSL Allowance Parts Lists for all weapon
Master Index and related systems and equipments

Master Ordnance NOSL Detailed configuration data for all
Configuration weapon and related systems and equipments

MDS Narrative MSOD Narrative data extracted from the

shipboard MDS history file

NAVORD Form 8810/2 Time FLTAC Detailed time meter readings provided
Meter Readings via NAVORD Form 8810/2

Population File WQEC System and equipment populations by

installation for all fleet units

Shipboard MDS History MSOD Detailed 3-M maintenance and supply
system data extracted from the MSOD

3-M maintenance data base for weapon

and related systems and equipments

Ship Data Master WQEC General status information on weapon

systems and (quipments for all installed

items

Ship Employment* OPNAV Detailed ship operation histories

showing operational periods of all
weapon systems and equipments

Commanding Officer's Fleet Detailed operation, maintenance, training,
Narratives* and problem information from ill command-

ing officers regarding weapon systems

and equipments

Condition/Inspection NOSIH Detailed data on weapons system and
Reports equipments conditions developed for

the Gun Weapon System Replacement
Program

*Classified files.
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be produced to satisfy special reporting requirements. Navy Fleet Mate-

rial Support Office (FMSO) publication FMSOINST 4790.2, an outline and

guide for use in the selection of 3-M information reports, provides general

and product description information for the system. This guide or other

information concerning the 3-M system can be obtained by contacting MSOD

Code 9311, telephone Autovon 277-2043/3124 or commercial (717) 766-8511,

extension 2043 or 3124.

3.3.2.2 Ships Maintenance Data System (MDS)

The ships maintenance data system, operated by WQEC, Concord, pro-

vides detailed maintenance information to support a wide range of Navy

maintenance and maintenance management programs. Input data for the MDS

are obtained from many sources, either as required data from original docu-

ments or as data generated by some other system. Many data products are

regularly produced and distributed by the MDS, and many others can be

produced to satisfy special reporting requirements. The ships maintenance

data system products catalog, product number A0001, provides general de-

scriptive information about regularly produced MDS data products. This

catalog or other information concerning the MDS can be obtained from WQEC,

Code 384, telephone Autovon 253-5861 or commercial (415) 671-5861.

3.3.2.3 Gun Weapon System Replacement Program

The Gun Weapon System Replacement Program is sponsored by the Gun

Systems Support Office (NAVSEA-62YG) to support the overhaul and upgrading

of fleet gun weapons systems. In support of this program, an information

reporting system was developed and implemented by NOSIH using the data

collection and processing resources of WQEC, Concord. Information in this

system includes material condition levels; inspection, overhaul, removal,

and installation schedules; equipment installation and overhaul locations;

and equipment identification and reference data. Several types of evalua-

tion, status, and tracking data products are produced from the system's

information data bases. Details concerning the system's information and

data products can be obtained from NOSIH Code 5033, telephone Autovon 364-

4719 or commercial (301) 743-4719. Information concerning data collection

3-7



and processing, data bases, and report contents and availability can be

obtained from WQEC, Code 384 (telephone listed previously).

3.3.2.4 Ship Equipment Configuration Accounting System (SECAS)

The Ship Equipment Configuration Accounting System is sponsored by

NAVSEA-0411 to support configuration management of ordnance, electronics,

and hull, mechanical, and electrical (HM&E) equipments installed on Navy

vessels. The ordnance equipment portion of SECAS is operated by WQEC,

Concord. Input data concerning the configuration of ordnance equipments

are generated by ISEAs and provided to WQEC in several ways. SECAS data

products are summarized in the SECAS catalog of products. This catalog and

general information concerning SECAS can be obtained from NAVSEA-041,

telephone Autovon 222-8798 or commercial (202) 692-8789.

3.3.2.5 DOA Information System

(A summary of the DOA information system will be included when the

system reaches a state of development such that a summary would be meaning-

ful for comparison with existing data sources and systems.)

3.3.3 Data Receipt

Figure 3-2 traces the movement of a sample document through the FDAC.

When documents arrive at the FDAC, a data clerk will log them into the

master log through the terminal. The master log is the "bookkeeper" that

keeps track of the physical location and status of all data before they are

entered into the FDAC processing data bank. The clerk will duplicate the

report, file the original, and send a copy to the FDAC supervisor, who will

determine if it is suitable for entry into the data bank or if it is

"information only." Duplicate data or "information only" data are

rejected and not used for data bank updates. Rejected data are not fol-

lowed up on unless a definite pattern of input error is detected. Data

considered to be suitable for entry will be screened by an engineering

specialist (ES) . The ES will utilize the FDAC data base and possibly ot'ier
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historical information for review of data. At this time the ES will

perform the following tasks, as appropriate:

- Enter data into the sy'stemn via the terminal

- Recommend initiation of a failure alert activity

- Designate the level, of attention to be given to the documented

condition as either immediate (I) or deferred (D) (an "I" condi-

tion will be so entered in the bookkeeper log)

- Update the failure history file as required

The documented informastio'n will then be turned over to the data clerk for

processing, as discussed in Secticl 3.3.4.

3.3.4 Data Processing

The FDAC will be responsible for processing large -iantities of data

when all CIWSs are operational. To allow accurate analysis of all

available information and to ensuire prompt identification of problems and

corresponding corrective action, this function of the FDAC will have to be

well organized and administered.

3.3.4.1 General Procedures

Data processing is shown in Figure 3-2, beginning with a deferred

action and following through to an analysis report. The clerk tentatively

decides whether the report represents n.:w, updated, or previously reported

information. This determination is based on existing information in the

FDAC data base, which is searched by using a cross index of hardware

National Stock Numbers (NSNs) or other identifier nomenclature.

if the information is a duplicate or an update to a previous event,

the computer will so indicate, and the original event information can be

retrieved from the FDAC data files (printout), attached to the current

information, and forwarded to the specialist for verification. If the

clerk determines that the information is a new evert, the next sequential

number is assigned. The new event information is forwarded to the special-

ist for verification of completeness and accuracy of data.
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Upon completion of the specialist's verification, the clerk enters

the information. If the contributing document is an update, the original

data are recalled on the display, and the update information is added. If

not verified as an update, the document is entered as a new event. All

input data are verified to ensure accuracy. Once the data have been

entered into the standard data bank record, they can be retrieved for

analysis or report preparation.

3.3.4.2 Periodic Investigations

At a minimum, the FDAC data file will be searched monthly by special-

ists to detect repetitive failures and failure trends. In conducting the

investigations, the FDAC specialist will first check the data base for a

significant increase in failures that may have occurred during the month.

Such increases will automatically be flagged by the computer so that they

can be investigated in detail. If the specialist detects a failure trend,

action will be initiated with the use of a Failure/Trend Alert form, shown

in Figure 3-3. The alert will be reviewed by the cognizant FDAC engineer,

who will investigate the failure and recommend corrective action. The

Failure/Trend Alert will then be forwarded to NAVSEA and the ISEA for
attention and action. After appropriate review and recommendations are

made by NAVSEA or the ISEA, the alert will be returned to the FDP.C with the

findings indicated. Copies of the completed forms will be placed in the

NAVSEA and FDAC files for future reference.

In addition to these periodic investigations, data sorts required as

part of the quarterly data summaries, scheduled reports, and special

reports will be used to detect and report failure trends. Table 3-2

presents some of the data products the FDAC will produce.

3.3.4.3 Special Investigations

Supplemental to the periodic FDAC searches, a wide variety of special

automatic data processing (ADP) printouts and data summaries can be pre-

pared. These summaries can be tailored to reproduce data concerning only

those failures of particular interest.
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FA NO.

FAILURE/TREND ALERT

DATE

To NAVSEA CODE

Subject

The following failure(s)/trend(s) has; (hiave) occurred and is (are) being
brought to your attention fot investigation

FDAC CODE

Please indicate your findings below:

DATE Sl GNED

Fioure 3-3. SAMPLE FAIr,URE/TREND ALERT FORM
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Table 3-2. PROJECTED FAILURE DATA ANALYSIS CENTER INFORMATION PRODUCTS

Data Summaries Scheduled Reports Special Reports

Circuit Card Assemblies Monthly, Quarterly, Failure Projections
Repaired Annual

Reliability Comparisons
Total CIWS Repairs Trend Assessments
Per formed Regression Analysis

Failure/Trend Alerts
System Level Failures

Data Analysis Reports
Failures by Category

Failures by Fleet
Repair Part Utilization

Repairs by NSN

Number of Failure/Trend
Alerts

Failure Alerts by EIC

Reliability by Factors:
Piece Part/Component!
Subsystem/System

Data Analysis Reports (DARs) will be used as the primary method of

data delivery for searches not initiated by a Failure/Trend Alert. A

sample DAR form is shown in Figure 3-4. DARs will be requested by outside

activities desiring a special search when FDAC periodic summaries do not

provide sufficient data to adequately identify or resolve a suspected

problem. DARs will be used as the primary method of data delivery for

special searches.

3.3.4.4 Problem History File

A problem history file will be originated and maintained. This file

will contain information on problems with CIWS equipment requiring cor-

rective action. Failure alerts and bpecial survey tasks will provide a

portion of the file data. The cognizant engineer should assess the type of

problem that brought about requirements for corrective action (e.g.,
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NUMBEIR

DATA ANALYSIS REPORT DATE

ITEM

TO RErLRErNCE

PROBLEM SUMn'AkY

REQUESTED BY fTELEPHONE: NO./EXTENSION 1DATE

DATA ANALYSIS SUMM4ARY

Pi ; bY11 i3d Ply1~ (T7

iqur- 3-4. .SAM4P E DATA ANALYSqIS R1EPORT FORM~
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design, production, maintenance, and logistics). The recommended correc-

tive action will be included as part of the cognizant engineer's analysis.

A sample of the proposed problem history file report form is shown in

Figure 3-5.

3.3.5 Data Input

Data will be entered directly through the use of formatted CRT ter-

mninal screens rather than through a multistepped method involving failure

forms that are completed by han~d, keypunched, verified, validated, and fed

to the computer. A "smart" CRT terminal will allow the operator to fill in

the formatted screen, verify and validate data directly, and then enter the

data into the system.

Initially, two CRT terminals will be needed to handle data entry

requirements, data query, software development, an(! back-up system con-

trol. This requirement is based on current production and installation

rates, coupled with an FDAC start-up of no later than the first quarter of

FY 1983. If additional terminals are required, they could easily be added

to the system when the total fleet CIWSs are operational.

3.3.6 Data Storage

When the FOAC Is initiated, all existing operational failure data

will be formatted and entered into the system. These data will be kept on-

line on disc memory during normal working hours. Data can be queried on a

real-time basis through the CRT terminals. On-line memory should consist

of data that are no more than two years old. As the information becomes

dated (over two years old) , it will be transferred to another storage

medium, such as magnetic tape. Sufficient storage will be provided to

allow for the monthly processing of approximately 1,500 documents.

3.3.7 Data Output

The three major activities within the CIWS Program that are directly

involved in system maintenance are (1) the Gun Systems Support Office

(NAVSEA-62YG); (2) the designated overhaul activity, NOSL, and (3) the in-

service engineering agency, NOSL. Effective system support by the three
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activities largely depends on the amount and quality of maintenance infor-

mation available. This information will be disseminated through the newly

developed CIWS maintenance management reporting system. The primary

objective for the CIWS MMRS is to ensure that program-level managers have

the necessary data and information to support the life-cycle operation of

CIWS maintenance programs, particularly those involving the CIWS DOA. The

FDAC's responsibility in providing information will center on the genera-

tion of meaningful and accurate failure analysis reports.

Failure analysis and reliability, maintainability, and availability

(RMA) data products identified for the FDAC computer system are those data

products which provide information on the CIWS at the system, component,

module, and piece-part levels for repairable item or nonrepairable item

characteristics and circuit card assembly. Such information as failure

and removal rates, mean time to repair (MTTR), mean time between corrective

maintenance (MTBCM), and availability will be incorporated into the

system. The FDAC will produce other data needed to determine

characteristics not provided by MMRS products, to provide information

concerning the engineering analysis of CIWS hardware failures, or to

classify system failur.!s into identifiable failure categories. This kind

of information is required to support all engineering performance

assessments and to validate performance improvements that result from all

hardware, maintenance, and operational changes. This information is

generally needed by all CIWS engineering and management codes. Examples of

data and information reports that may satisfy the above requirements are

identified in Table 3-3. As previously mentioned, the FDAC will be

responsible for failure analysis and RMA-related data products.

3.4 FDAC DATA ANALYSIS

The FDAC will analyze th( acquired raw data to (1) translate the

processed data into meaningful management information, (2) determine fail-

ure trends and RMA status, and (3) identify potential problems. Typical

subjects of FDAC analyses will include the following:

- Operational reliability achieved by CIWS

- Reliability of DOA repairables after introduction to the fleet
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Table 3-3. FAILURE ANALYSIS AND RMA PRODUCT SUMMARY

Product Title Description Agency ID Number

Ship Employment Listing Displays day-to-day ship movement WQEC A0571
information from the ship

employment file

3-M Steaming Hours Data Displays maintenance and steaming MSOD 4790.S5007

hours data by unit identification

code (UIC) for EIC or APL

Reliability/Maintainability Summarizes maintenance man-hours,> MSOD 4790.S5660

maintenance times, and corrective

maintenance action counts by EIC

and unit serial number for each UIC

reporting data for that EIC

Electronic Problem Ranks the performance of all equip- MSOD 4790.S6243

Equipment ments within a specified EIC and

field change group

Gun Mount Operate Time Summarizes estimated operate times WQEC A0580

Summary in various use categories by ship

class and gun mount population

Equipment Operate Time Displays monthly interpolated WQEC A0333/
Summary (by Ship and operate times by meter designation A0334
Month) for each ship and serial-numbered

equipment selected by EIC

Gun Mount and System RMA Summarizes and graphs gun mount WQEC A0720/
Summaries RMA performance over a two-year A0740

period by quarters, using MTBCM,
MTTR, availability, mean downtime,

and mean delay times as measures

of performance

Module/Assembly RMA Summarizes the RMA performance of FDAC TBD

Summary replacement parts used to maintain
CIWS repairable items, using

failure rate (by repairable
item and overhauls as a measure

of performance)

Repair Parts Failure Summarizes the identified causes DOA TBD
Summaries and number of repair part failures

for parts specified by component

System Failure Analyses Displays failure analysis status DOA TBD
Status Report for each identified system

failure

Failure Analysis Summary Summarizes the application area, FDAC TBD

Report current status, and known results

I of each failure analysis task
assigned to the CIWS FDAC
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- Achievement of reliability goals for equipment modifications

- Significant defect trends f or new and repaired items

- Specific reliability problems (directed to the attention of NAVSEA

via the failure alert system)

- Specific maintainability problems

- Failure category summaryI

- Activity, past and planned

Detailed analyses will be conducted, and data will be evaluated andI

summarized to the extent necessary to provide visibility of potential

problems or trends. In a defect trend analysis, for example, a review of

primary contributor and failure category printouts will reveal anomalies.

These anomalies will then be subjected to detailed study to determine the

actual effect of the problem and recommended corrective actions. Statis-

tical practical procedures, such as significant-difference tests, trend-

of-regression analyses, and contingency table analyses, will be applied to

determine whether a real problem exists. The significance of problems will

be evaluated by comparing the current failure rate with expected failure

rates. The latter will be based on predicted and historical values. If a

problem is identified, a Failure/Trend Alert will be prepared and f or-

warded to the NAVSEA CIWS maintenance manager. The emphasis in all data

analyses will be on the clear and useful presentation of data for engineer-

ing management.
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CHAPTER FOUR

PROGRAM RESOURCES

4.1 INTRODUCTION

The CIWS FDAC will be managed and executed within the framework

defined by the Navy for program management planning, programming, and

budgeting. The FDAC will be a subset of the overall CIWS Program, conform-

ing with the provisions of the Navy Programming Manual and NAVMAT/NAVSEA

guidance.

The CIWS FDAC will be evolving over the next several years. It is

important to the success of the CIWS Program that the FDAC be initiated in

conjunction with the fleet installations. As the installations grow, all

activities dedicated to achieving the program objectives should be estab-

lished and functional. Early recognition of the funding, personnel, and

material requirements of these evolutionary developments is essential, so

that timely budgetary requests can be included in the Navy's annual Program

Objectives Memorandum (POM). This chapter describes the preliminary pro-

cedures used to request and manage FDAC resources. These procedures will

be modified as necessary during implementation of the CIWS FDAC.

4.2 RESOURCE ACQUISITION

The resources necessary to support operation of a CIWS FDAC will be

provided by NAVSEA. Acquisition of necessary resources is the respon-

sibility of the CIWS Program Office (NAVSEA-62YD) during the CIWS develop-

ment phase and will transition to the CIWS maintenance manager (NAVSEA-

62YGE) for the implementation phase of this program. The CIWS maintenance

manager will develop the FDAC resource requirements and include them in the
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annual POM submissions forwarded to COMNAVSEA via NAVSEA-62YG and NAVSEA-

01.

To facilitate the development of the NAVSEA-62YGE-level POM and bud-

get requirements for the FDAC, the FDAC director will annually submit to

NAVSEA-62YGE a fiscal year budget and a five-year fiscal forecast. Spe-

cific guidance on the required submission data and exhibits and the pro-

cedures to be followed will be provided to the FDAC at the time the fiscal

information is requested. POM budget submissions by the FDAC will identify

the resources required to support the operation of the FDAC and will

address the following areas, at a minimum:

- Hardware acquisition and maintenance

- Software (data base) acquisition and maintenance

- Personnel support (operators and analysts)

4.3 RESOURCE ADMINISTRATION

Once resources have been allocated to the FDAC, measures must be

established to ensure that these resources are used to attain the objec-

tives of the CIWS Program. The following subsections describe the resource

administration procedures established to manage the funds, personnel, and

material allocated to the FDAC within the CIWS Program to ensure that

program resources are used in an efficient manner.

4.3.1 Program Funds

Appropriate standard financial control documents will be prepared and

maintained by the CIWS Program Office. Information concerning the spe-

cific financial data required from program-level failure data analysis

supporting activities (e.g., NOSL, WQEC, and contractors) will be provided

at the time the support request or contract is issued.

4.3.2 Program Personnel

Organization of the FDAC depends on a few well trained personnel for

continuous collection, analysis, and dissemination of failure data for the

CIWS. To assist assigned personnel to maintain or increase their utility
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to the program and to ensure that personnel are used to the best advantage,

it is important that some actions be taken.

To provide accurate and timely failure data reports, the personnel

involved must be familiar with the system and analysis techniques

employed. It is incumbent upon the FDAC director to ensure that trained

personnel are available and continuously employed. Program training

should be continuously assessed and included in funding requests, as

required. Training will provide for increased flexibility for site opera-

tion, while ensuring a good product output.

To ensure availability of both the quantity and quality of personnel

necessary to operate the FDAC, the program manager will be apprised of FDAC

requirements by the FDAC director via the CIWS maintenance manager

(NAVSEA-62YGE). At a minimum, this information will cG. gist of the type of

personnel required and the time each person spends condu& ing various

activities within the FDAC. In addition, recomended changes to man-years

of effort or fields of expertise of FDAC personnel will be submitted in an

annual report, together with funding requirements.

4.3.3 Program Material

The material requirements for the FDAC will be minimized if the activ-

ity designated as the FDAC already has computer facilities that can absorb

the analysis requirements of the CIWS. Material requirements will then be

limited to routine office supplies needed for FDAC administration. There

will also be a nominal requirement to support computer operations and

report dissemination. None of these requirements will require substantial

new funding, but hardware and software additions may be required to augment

the computer facility to support data analyses once all CIWSs are installed

and operational. These requirements must be planned in advance by the FOAC

director and addressed in the annual POM submission and five-year fiscal

forecasts.

4.3.4 Other FDAC Support

The FDAC may be required to utilize resources outside the normal

control of the CIWS Program Office. The general administrative procedures
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dealing with the control of these outside sources are already well defined

by Navy instructions, and the CIWS Program will conform to these require-

ments with regard to FDAC support. The major types of program support fall

within the areas of computer hardware and software services and analysis

support. Computer hardware and software services could pertain to either

the maintenance of existing equipment and programming or the expansion of

capability in these areas. Analysis support may be used by the FDAC to

assist in either very specific problems or general data assessment.

4-4



APPENDIX

ABBREVIATIONS AND ACRONYMS

This appendix lists abbreviations and acronyms commonly used in this

report.
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ADP - Automatic Data Processing

APL - Allowance Parts List

CASREP - Casualty Report

CHNAVMAT - Chief of Naval Material

CIWS - Close-In Weapon System

CNO - Chief of Naval Operations

COMNAVSEA - Commanding Officer, Naval Sea Systems Command

CONAR - Commanding Officer's Narrative Report

CRT - Cathode Ray Tube

DAR - Data Analysis Report

DCAP - Deficiency Corrective Action Program

DOA - Designated Overhaul Activity

ECP - Engineering Change Proposal

EIC - Equipment Index Code

ES - Engineering Specialist

FDAC - Failure Data Analysis Center

FLTAC - Fleet Analysis Center

FMSO - Fleet Material Support Office

GD - General Dynamics (Pomona)

GWSRP - Gun Weapon System Replacement Program

HM&E - Hull, Mechanical, and Electrical

IDLMF - Intermediate Depot-Level Maintenance Facility

ISEA - In-Service Engineering Agent

MCR - Material Condition Review

MDS - Maintenance Data System

MIS - Management Information System

MMRS - Maintenance Management Reporting System

MSOD - Maintenance Support Office Department

MTBCM - Mean Time Between Corrective Maintenance
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MTTR - Mean Time to Repair

NAVMAT - Navy Material Command

NAVORD - Naval Ordnance Systems Command

NAVSEA - Naval Sea Systems Command

NAVSEACEN - Naval Sea Support Center

NAVSUP - Naval Supply Systems Center

NOS - Naval Ordnance Station

NOSIH - Naval Ordnance Station, Indian Head (Maryland)

NOSL - Naval Ordnance Station, Louisville (Kentucky)

NSN - National Stock Number

OPNAV - Office of the Chief of Naval Operations

OrdAlt - Ordnance Alteration

POM - Program Objectives Memorandum

RMA - Reliability, Maintainability, and Availability

SECAS - Ship Equipment Configuration Accounting System

SPCC - Ships Parts Control Center

UIC - Unit Identification Code

WQEC - Weapons Quality Evaluation Center

2K - Maintenance Action Form (OPNAV 4790/2K)

3-M - Maintenance and Material Management
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APPENDIX C

PREPARATION OF TECHNICAL REPAIR STANDARDS FOR
CLOSE-IN WEAPON SYSTEM (CIWS) REPAIRABLLS

The Navy's Designated Overhaul Activity (DOA) is being developed to
repair and refabricate CIWS modules, as necessary, during the CIWS life
cycle. The technical specification providing guidance for the prepara-
tion of CIWS technical repair standards (TRSs) is presented in this
appendix.
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FOREWORD

This specification is the result of work performed by ARINC Research
Corporation for the Naval Ordnance Station, Indian Head, Maryland (NOSIH)
under Task 4 of Contract N00174-80-C-0241. The purpose of this task was
to develop a Technical Repair Standard (TRS) specification tailored to
satisfy the requirements of Navy in-house (organic) repair/testing of
circuit card assemblies (CCAs) and modules for the Close-In Weapon System
(cIWs) PHALANX Mk 15.

This Technical Specification provides guidance for pruclicing Technical
Repair Standards describing the minimum requirements for acceptable organic
repair and refurbishment of CCAs and modules installed in the CIWS. The
procedures described herein were adapted from those contained in existing
Department of Defense (DoD) documentation for the preparation of Technical
Repair Standards and Overhaul/Repair Standards.

v
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ABST RACT

A Designated Overhaul Activity (DOA) is being developed to repair and
refabricate Close-In Weapon System (CIWS) PHALAnX Mk 15 modules as nec-

essary during the CIWS life cycle. Technical Repair Standards (TRSs) will
be utilized to ensure all CIWS repairs and restorations meet minimum

acceptable standards. This technical specification provides guidance for
the preparation of TRSs to be used exclusively for the organic repair of

CIWS (CCAs) and modules. It documents the format and minimum requirements
for a TRS.
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GLOSSARY

AL Aliowance Parts List
ASSUY\ Assurance

B 1flEPS T3ureau of :;avai Weapons

CCA Circuit Card Assmbly
CE; Center
CID Component Identification Designation

7I'S Close-In Weapon System

COG Cognizant

DOA Designated Overha.ul Activity
)cD Department of Defense

DWG Drawing

Engineering Agent

Sederal Supply Code for anufacturers

17? Inventory Cnntrol Point
IS P Inspector
[il- Initial

IZEA in-Service Engineering Agent

Mfi G Manufact urer
i L M ili tary

-iAVORD 1iival Ordnance Systems Command
DAVSEA I1aval Sea Systems Command
NAYDHIPS 1Saval Ships Systems Command
,NO Nlumber

55ifh Haval Ordnance Station, Indian Head
TS:; s;ational Stock i.umber

OD Ordnance Docuament
OP Ordnance Publication
OS Ordnance Standard
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GLOSSARY (continued)

PARA Paragraph
PC Piece

QA Quality Assurance
QATIP Quality Assurance Test and Inspection Plan
QTY Quantity
QUAL Quality

REF Reference

SEP Serial
STD Standard
STRS Supplemcrntary Technical - Maintenance Overhaul Repair

StanJarif
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TECHNICAL SPECIFICATION

PREPARATION OF TECHNICAL REPAIR STANDARDS FOR
CLOSE-IN WEAPON SYSTEM (CIWS) REPAIRABLES

1. SCOPE

1.1 This specification defines the CIWS Program requirements for the
preparation of Technical Repair Standards (TRSs). The specification is
written to provide adequate instructions for the preparation of TRSs to
the extent that each TRS and associated Quality Assurance Test and Inspec-
tion Plans (QATIPs) shall stress quality and workmanship standards in the
accomplishment of overhaul and repair to produce products which meet
designed performance requirements.

1.2 Each TRS shall be prepared for use by the appropriate levels or
maintenance personnel to be engaged in the major repair, rebuilding, and3
restoration of systems, equipments, modules, or circuit card assemblies.

1.3 The TRS shall supplement the technical maintenance part of the
technical manual for the item and should provide all necessary information
required to rebuild or restore the item to a ready-for-issue condition.
The TRS will supplement data published in Ordnance Publications (OPs) and
Ordnance Documents (ODs) to provide the more extensive and detailed tech-
nical data necessary for the performance of required maintenance.

1.3.1 This specification combines, amplifies, and modifies the
requirements of MIL-STD-1604 (OS) and MIL-T-24424 (SHIPS) for the prepara-
tion of TRSs.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect at time of prep-
aration of a TRS form a part of this specification to the extent specified
herein:

STANDARDS

Military

MIL-STD-1604 (os) Technical and M4aintenance Overhaul and
Repair Standards, Preparation of



MIL-STD-12C Abbreviation for Use on Drawings, Specifica-
tions, Standards and in Technical Documents

MIL-STD-48o Configuration Control - Engineering Changes,
Deviations, and Waivers

MIL-STD-481 Configuration Control - Engineering Changes,
Deviations, and Waivers (Short Form)

SPECIFICATIONS

Military

MIL-N-15071 Manuals, Technical Equipments, and Systems
Content Requirements for

MIL-T-24424 (SHIPS) Technical/Maintenance Overhaul and Repair
Standards

MIL-Q-9858 Quality ProgramD Requirements

2.2 Other Publications. The following documents are used to prepare
Technical Repair Standards.

a. Technical Manuals (Ordnance Publications, Ordnance Documents)

b. Ordnance Requirements

C. Military Specifications

d. Military Standards

e. Uniform Methods and Standards

f. Allowance Parts Lists

g. Military Drawings

h. Manufacturer's Drawings

(Copies of specifications, standards, drawings, and publications required
by suppliers, if used in conjunction with specific procurement functions,
should be obtained from the procuring activity or as directed by the Con-
tracting Officer.)

3. REQUIREMENTS

3.1 Level of Writing. The text of the TRS shall be specific, con-
cise, and clearly worded to be readily understandable by inspectors and
overhauling personnel who have had previous working experience with the
system, equipment, component, or similar items. Language use levels are

specified in MIL-M-15071.

3.1.1 Illustrations. Illustrations consist of tables, line drawings,
or pictorial art. Illustrations will be utilized to improve clarity or
reduce volume of written text. Tables will be labeled: Table 1; Table 2.

2
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Other illustrations will be labeled: Figure 1; Figure 2. Full page
tables and illustrations shall be arranged so that the reader has to make
only one clockwise turn to view it properly.

3.1.2 Location of Illustrations. Illustrations shall, where
feasible, appear on the same page of text as the action depicted.

3.2 Content and Format. The TRS shall present material in the

following format:

Cover Sheet

Change Sheet

References

Purpose

Scope

Section 1. Overhaul/Repair Work Requirements

1.1 General

1.2 Examinations, Tests, and Corrective Actions

1.3 Planned Overhaul/Repair Maintenance

1.4 Reassembly and Grooming

1.5 Final Acceptance Tests

Section 2. Overhaul/Repair Record Requirements

Appendixes

Enclosures

3.2.1 Cover Sheet. The cover sheet shall be as shown in Figure 1.*
The abbreviated title shall be presented in accordance with MIL-STD-12C.

3.2.2 Change Sheet. The change sheet shall be shown in Figure 2.

3.2.3 References. References shall be identified by letters [e.g.,

(a), (b), (c), etc.] in the format shown in Figure 3. The references
shall be presented in groups and will be ordered within each group corre-
sponding to their appearance in the text. The groups are as follows:

1. MIL-Standards, Handbooks, and Procedures

2. MIL-Specifications

3. Technical Manual

4. NAVSEA (NAVORD) and Manufacturer Drawings

5. Related TRS

*Ali figures follow Section 6.
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3.2.3.1 In the text of the TRS, references shall be referred to by

number and letter, i.e., reference l(a), 2(a), 3(a), etc. The page and
paragraph shall be called out in the text of the TRS when applicable.

3.2.3.2 The number of references shall be kept to a minimum and

should be used to reduce the complexity or volume of the TRS as
appropriate.

3.2.3.3 The references used in the TRS shall be government-approved

documents, i.e., MIL-Specifications, Technical Manuals, etc. Where commer-
cial documents are the only suitable reference material available, they
shall be used for general information or procedures subject to the con-
currence of the approval authority.

3.2.4 Purpose. The TRS purpose shall appear as a distinct section
and shall mark the beginning of the general text of the TRS as shown in
Figure 3, page 18.

3.2.5 Scope. The scope shall appear in the section immediately
following the purpose. (See Figure 3, page 18.)

3.2.6 Section 1 Overhaul/Repair Work Requirements. Five sub-
sections (1.1 through 1.5 -- see Figure 3, pages 18 through 20) shall be

included as follows:

(a) 1.1 General. This section should address general requirements
concerning (1) the satisfactory overhaul/repair of the system, equipment,
or component in accordance with stated post-overhaul requirements, (2)
establishment of minimum quality assurance provisions, (3) configuration
control, and (4) the precedence of the TRS relative to other documents.

(b) 1.2 Examinations, Tests, and Corrective Actions. The follow-
ing maintenance requirements and actions shall be included in paragraphs

under this heading:

(1) Specify the examinations and tests required during repair and
refurbishment to determine the need for work in addition to that pre-
scribed by planned overhaul maintenance. For each examination and test,
describe the method of accomplishment, and specify required measurements.
Acceptance criteria (dimensions, clearances, voltages, etc.) shall be
specified in the post-overhaul/repair performance requirements.

(2) Specify replacement, repair, or refurbishment actions acceptable
to correct deficiencies found during these examinations and tests. Where
corrective actions must be accomplished and certified in accordance with a
specific procedure, the TRS shall invoke applicable procedures.

(3) Specify the method for recording: test results, inspection
and examination results, and corrective actions taken.

14



(c) 1.3 Planned Overhaul/Repair Maintenance. Paragraphs under
this section shall:

(1) Specify planned overhaul work requirements, including cleaning,
refurbishing, and replacement of parts. Planned overhaul or repair work
requirements identify the minimum maintenance requirements for the system,
equipment, or component regardless of condition. Such requirements are
not dependent on data obtained from pre-overhaul/repair examination and
tests. These requirements should be predetermined standards resulting
from the application of engineering judgment and consideration of the
following:

a. Review of design

b. Service of the item

c. Past experience

d. Performance requirements

e. Trade-off in cost and reliability between piece-part

replacement or refurbishment

(2) Describe the instructions for disassembling and isolating the
unit from other units. They shall also provide instructions for dis-
assembling the assemblies and subassemblies from the unit when applicable.
When the instructions provided in reference documents are adequate and
correct, the document shall be referenced; otherwise the correct proce-
dures shall be specified in the TRS. Where examinations, inspections,
tests, and quality assurance (QA) checks must be performed prior to or
during disassembly, the TRS shall so specify.

(3) Describe the Planned Overhaul/Repair Material List. The Planned
Overhaul/Repair Material List shall contain as a minimum the Allowance
Parts List (APL) number, part name, Naval Sea Systems Command (NAVSEA)
(RAVORD, NAVSHIPS, BUWEPS, etc.) drawing number (or manufacturing drawing
numbers when NAVSEA drawing number is not assigned), piece number, manu-
facturer part number, quantity, and national stock number for each part
(see Figure 4). It shall list those parts which are to be replaced
during overhaul of the unit regardless of condition. The parts to be
included in the Planned Overhaul/Repair Material List will be dependent on
the repair experience of the TRS preparer and shall be determined by con-
sidering those parts which:

a. Arp damazed or destroyed during disassembly.

b. Ar- -ubjoct to wear.

c. Ar(- ,iudged to be more economical to replace than to inspect.

d. Have a history of high usage.

The parts for units, modules, or assemblies shall normally be
listed in the same, order as they appear in the assembly drawing list, of

AL
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materials. Those parts which comprise a subassembly shall be grouped
together even if not consecutive piece numbers. Planned Overhaul/Repair
Material Lists will appear in an appendix.

(4) Describe the Contingency Material List. The Contingency Material
List shall contain as a minimum the APL number, part name, NAVSEA (NAVORD,
NAVSHIPS, BUWEPS, etc.) drawing number (or manufacturer drawing number when
NAVSEA drawing number not assigned), piece number, manufacturer part num-
ber, quantity, and national stock number (see Figure 5). This list shall
serve as a guide for material that may be needed when the unit is over-
hauled. It shall list parts which may require replacement during the over-
haul of the unit. It is not intended to make the procurement of such
material mandatory. Contingency material lists will appear in an appendix.

(5) Specify items to be inspected and acceptance criteria. Items
which are subject to wear, corrosion, erosion, and aging shall be examined
and tested if such wear or other deterioration would ultimately result in
failure to meet performance specifications. Specific acceptance criteria
shall be furnished in the TRS for each such item. The criteria are to be
based on actual wear, corrosion, erosion, and aging data when such data
are available. These criteria are to be based on assuring satisfactory
performance for the planned period of service between refurbishments for
the particular item. The criteria will in many instances be a matter of
engineering judgment when wear or deterioration rates have not been
established for shipboard operating conditions.

(5.1) Where specific parts are mentioned, the part number [National
Stock Number (NSN), Cognizance (COG), Federal Supply Code for Manufactur-
ing (FSCM), part number, or NAVSEA part number as applicable], and
applicable reference document shall be noted in the text of the TRS to
.inimize any jossibility of misunderstanding.

(5.2) When the technical manual includes charts of clearances and
tolerances, this information may be used as a starting point in specify-
ing allowable wear. The following list illustrates typical examples of
items and applicable criteria of acceptability:

(a) Bushings or bearings and mating shafts. Clearances or
limensions.

(b) Pump wear rings )r rotors. Clearances or dimensions.

(c) Thrust bearings. nnd play.

(d) Gear trains. Backlash, contact pattern, and alignment.

(e) Pres-sure containing part.s. Wall thickness (thinnest area,
erosior. lath, or both) and leakage rate.

f) Couplings and shafts. Alignment and clearance.

(g) Piping, valves, fittings. Thickness and leakage rate.

(h) Orerating mechanism. Backlash or play.
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(i) Cylinders and pistons. Clearances, diameters, and leakage

rate.

(j) Valves, disks, and seats. Dimensions for important parts,

seat angles, seat rings, ball diameters.

(k) Electrical wire. Insulation resistance.

(1) Switches, transformers, relays, and other electronic or
electrical components. Electrical and mechanical

characteristics.

(d) 1.4 Reassembly and Grooming. Paragraphs under this section

s.all:

(1) Provide all necessary reassembly instructions and specify

required hold points for a QA inspector to accomplish inspections as
delineated by QATIPs. When the instructions provided in a technical

document are adequate and correct, that document shall be referenced;
otherwise the correct instructions shall be stated in the TRS.

(2) Specify grooming which is required before or during post-

overhaul tests and r-ference the guiding technical manuals.

(3) Specify that, uuon completion of grooming, the overhaul/repair

activity will olace suitable data on the body of the part which will

rrovide, in legible form, the following information: part number, serial
number (if applicable), overhaul/repair activity identification, shelf-
life -:,oiration, and the date of overhaul/repair. This data shall be

suitably affixed on the part or accompany it, dependinc upon part size,
usu, and comnosition.

(") 1. Final Acceptance Tests. Paragraiphs under this heading

.hall :

(1) necft,th system, equipment, or comonent performance

(2) pecifo y the examinations and tests, includinj- reiuired test

;,uiLment and documentation, required to assure that the item satisfies
he above performance requirements.

(3) Specify the method of recordin test data.

3.2.7 Section I: Overhaul /FrFair Recorl Pquirent

3.2.7. 1 Data Purrose. The tirpose. to Ie serve_-d b-," the overhaul/
re[air record ;hall be to:

(a) Provide a ,ermantent record of the overhaul/repair test and
in-poction.
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(b) Define items and areas requiring work.

(c) Provide data for future overhaul planning.

(d) Serve as a basis for determining the adequacy of the TRS for

use on subsequent overhauls or refurbishments.

(e) Serve as a library of information which can support ADP report-

ing systems and engineering analysis as required.

3.2.7.2 Data Record. To achieve the purpose specified in 3.2.7.1

the TRS shall require specific data to be recorded. Fulfillment of the

data requirements will be accomplished through preparation of a Traveler

and Inspection/Discrepancy/Repair Report (TIDRR), in accordance with the

preparation instructions and TIDRR content shown in Figure 6 and the
example format shown in Figure 7. The TRS originator should combine the

contents of Figures 6 and 7 from this specification into a single appendix
within the TRS. The TIDRR satisfies two data requirements; first, to

record the movement of the item from DOA receipt through the overhaul
process to issue status and second, to record all discrepancies and

actions accomplished during the overhaul process.

3.2.8 Appendixes. Appendixes will be used to separate relatively

bulky information from the body of the TRS when such separation will

increase the clarity of the overall TRS. Appendixes shall be identified
by capital letters, e.g., A, B, C, etc. The following are examples of

material that should be placed in appendixes:

(a) Planned Overhaul/Repair Material List

(b) Contingency Material List

(c) Traveler and Inspection/Discrepancy/Repair Record (TIDPR)

3.2.9 Enclosures. Enclosures may be used to include closely related

material which is not an inherent part of the TRS. The enclosures,
identified in full, shall be listed by numbers, e.g., (1), (2), and (3) in
the order that they are mentioned in the text. Appended supplementary
technical-maintenance overhaul and repair standards should appear as

enclosures.

3.2.10 Security Classification. Tht security requirements of a TRS

shall be established by the approving activity. As a minimum these

requirements as specified in Security Classification in MIL-STD-1604 (OS)

shall apnly.

3.4 Notes, Cautions, and Warnings. Notes, cautions, and warnings

shall be used to emphasize any condition potentially hazardous to personnel

or equipment to highlight an important instruction.
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a. NOTE

An informative sentence or paragraph used where necessary
to highlight an examining or testing procedure, or a con-
dition. Notes may, as appropriate, precede or follow the
procedure.

b. CAUTION

A sentence or paragraph preceding a disassembly, exalina-
tion, or test paragraph which must be followed or risk
damage to or destruction of the unit. Cautions are to be
separated from the text by blocking.

c. WARNING

A sentence or paragraph preceding an examining or test-
ing procedur or practice which must be observed or risk
either loss of life or injury to personnel. rnns
are to be separated from the text by blocking.

3.5 Applicability of TRS

3.5.1 Similar Items. When an existing TRS for an item is fousi
be entirely applicable to a similar item, the TRS applicaLiiy'v will
extended by NAVSEA-62YG to cover both items. The cover shee-t s hall e
modified accordingly.

3.5.2 Differences. When an existing TRS for an item is n" tD 1,
applicable to a similar item, except for minor difference, M "a",

be supplemented to cover the differences. A surplementary m e (nT-r,
will be appended to the existing TRS. The STRS will descrie' all differ-
ing information in accordance with the requirements of paragraph 3.2 such
that it is coherent and does not repeat data in the existing T!S. ;he
STRSs are appended to an existinir TbS, the river sheet of the exisoiir
TRS will accurately ceflec the i -ms cowereu 1y he apserdud FILs.

3.6 Production. Accentable production details are set forth in
this specification. Alternate methods will be considered by the procurig
agency if equivalent performance and durability are provided. The cop:.
shall be such that clear, r-adable rep roductions may be obtained. Any
method of duplication which will provide the necessary quantity of black.
legibl- copies will be acceptable.
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3.6.1 Typography.

3.6.1.1 General Typing Instructions. General typing instructions

are as follows:

(a) Use elite type size, 12 characters per inch.

(b) Top, bottom, right, and left margins shall be aprroximately

one inch.

3.6.1.2 Legend. The TRS document number shall aprear in the upper

right corner of the first page of the text and shall alternate upper left
corner and upper right corner on succeeding pages.

3.6.1.3 Title. The title shall be typed in capital letters on the

first page of the text only, underlined and located at the left margin

two lines below the legend.

3.6.1.4 Paragraoh numbering. Decimal paragraph and subparagraph

numbering shall be used. All paragraph numbers shall be indented five

spaces from the left margin.

3.t.1.5 rSotes, cautions, and warnings shall be inserted in the body

of the text by indenting approximately one inch from both the right and
left margins. Cautions and warnings shall be boxed as noted in 3.4.

.6.1.6 Page :lumbering. Pages shall be numbered consecutively, in
the center, arproximately one-half inch from the bottom of the page.

3.:_.1. Y Atendixes and Enclosures. The following identification
auplies to toth asnendixes and enclosures.

(a) The first Page shall carry the identification in the c-,nter of
~h- rage, or the same line as the legend.

(u) The legend will be carried on all pages.

(c) On ra-e other than th- first, the identification will be
carri-d in the lower center for arpendixee er lower right-hand corner for
enclcsures, as follows:

Letter - 1Kumber Enclosure ( )

A-2 Sheet of

.2 Paner Stock. Arty -ood ,i litv pa-er stock ( 6-]/2 inches by
I1 inches) which is suitable for the intended method of reproduction may
he used. Fold-out sheets may, 1r, used when necessary.

*.. Assembling. TPE's s -hall b prepared in loose-le!af form and
sh'ill he- sta - .
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-. Revisions

3.7.1 Changes. Information amending, corrccting, or modifying TRSs
shall be issued as a permanent ch~angre. Such permanent changes shall be
produced in accordance with the following- changt- (oortroi procedures.

3.7.1.1 TEL Change Control Procedures. ':, urrose _ of th chang-e
co)ntrol p~rocedures is to provide a standard, sytmtcmetho'd for docu'-
menting and controlling major, minor, and cor a-e-(revisions) to
the TPSs. To effect a change, the rec'trmend'' ''i ns) s:hall be origi-
nated by (I) the activity responsible for TRS '~r at:,(L) the_ desig-
nated overhaul activity, or (3) ' t TASSES ' ~cha'-i1 "odt-, Engineering

the cog in Avia e mosteein expetou n and of al communiation ed.,
th-ecnt izant -21,rvic te Engineein et (i.. and shal be-n submitt(edg to
tel elhon-, message, letter) commenszurate- with the urroncy of the change.
Immediate authorization to effect pen-ann-i n" changes to the TEL may, be

rran-_id by the EA by return sonmunicat ions-; however, all telephone
r-;ue sts, aperovals, and dis-approvals mus;t be, confirmed by message. Al

shan.- informati on mustr be eoe Son the shanp'- s:heet (seFigure 2).
hechange,( sheet of each TV utreflect~ thet_ cfa:.'t_ action and number.i~~ ; ~ ~ numbe:r mius be placed in the low-ishadcre

1 in-r Chager ine in this category are- define d a:
th-ose -"a"" 0rs in CF!'S wording- or work orocess descriprtion which do no'"
o 'f-'r nth 'reci fioa "__n, do not require immediate_ incorrorat'-!.,

cn1 acer isihed on a routine s-asis. v-:incr changes.- shall be r,
or' u oal r'at a' S :o rwaroedl to the LA for an' roy.al and cba'.Cg"

-Aime' a r' o(r to incorporationi. A new cover sheet arm '-
n,. ha.-,""'mber as, t pirt of" the document number -hail beisPti

1 . " Jao" Chrg -s. Changes in this category or' '1 which
V (''5r't-, an 71 tcISin order to perform on 1-'s'"al/

r airr-,c - 7toc. orroct conditions adverse tor "cs" ii on*
-) -formn aco p ~ant estn in accordance with '7e'~ n If

ch ' a" ±'n sol ces a rma,'or revision in one or morte a:,i-;n~
* 'nor' or oh ''ie drata into the T1"' body, shall I"''lC'ar(±ogti1
w :'r crver zhee.t bearingt toe1h ne xt change ( n;umb'' r. ''Q - '-

'-' " 'il roju ir' the ap- roal of ::'SAor rhOe -a

J '." Snrl ow Chani-e(. Ycomji'e e so o:,' Ih'T- is r'jlri
. ai.-l r-hong' more thano 2'pe rctnt of tht pat-:-, -"I'(

-C aeI -- n mis- ' so the 111S. The '21<' sh!all hr( rev riz*.-
1:1,5 n ir~:, a;s~rr i ',h- r''j rviio lettet-r as- trt of the ' -

:7t t.'ji- r , anrl ft rwar ;- i t o the EA for revieow and at-i- roal pr i or '( 1 5

s'. i ->c~nn*h0
1

6 Ti' As(- a t(' rho ical r'ttl icat. ion, ,a-i'-, T1-' will
hoassin' an 1 dlrnt i f j- io nel -r whi1ch corre lott: with !,tie P' numbetringt-



3.8.1 TRS Number Assignment. NAVSEA or a designated representative

will assign the document numbers for each TRS and Supplementary Technical-
Maintenance Overhaul Repair Standard (STRS), and will monitor change
number assignments.

3.8.2 TRS Numbering System. The TRS number should consist of a

minimum of two groups of alphanumerics. The first group should identify
the category of hardware covered by the TRS. The second group should be
used for more specific identification of the specific item of hardware
or as a means of serializing TRSs within the same initial category.
Section 4.6 of MIL-STD-1604 (OS) provides examples of potential number-
ing schemes.

3.9 Engineering Judgment Record. A concise formal engineering
judgment record shall be provided with each TRS which is submitted for
review or approval. This record shall be provided with each TRS but shall
not form part of the TRS. This record shall contain the engineering
analyses and reasoning in support of all tolerances and :imits included
in the standard. Each item discussed shall be identified with the asso-
ciated paragraph number or number of the TRS. NAVSEA-62YG shall retain
this record for reference and information.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection. Unless otherwise specified in
the procurement order, the preparing activity is responsible for the
performance of all requirements specified herein. The preparing activity
may use his own or any other facilities suitable for the performance of
the requirements specified herein, unless disapproved by NAVSEASYSCOM.
N'AVSEASYSCOM reserves the right to perform any of the inspections set
forth in this specification when such inspections are deemed necessary to
assure that supplies and services conform to prescribed requirements.

4.2 Quality Program Requirements. The preparing activity shall
maintain a quality program acceptable to NAVSEASYSCOM. The quality

program shall be in conformance to the requirements of MIL-Q-q858 and
this specification.

4.2.1 The quality program shall be of sufficient. depth to assure
tha adequate and accurate requirements and procedures are presented in
TESs and that TRSs being prepared and furnished are in accordance with
the requirements of this specification. The quality program shall take
into account such areas of concern as the following:

a. Definition of authority, function, and duties of those respon-
bIhble for preparation and inspection of the TRS.

b. Designation of qualified personnel for the preparation and
inspection of the TPS.

12



c. Development, issuance, maintenance, and distribution of proce-
dures for preparation and inspection of the TRS.

d. Coordination with design and production activities to ensure
the latest technical data, examining and testing procedures, and refer-
ences are used in the preparation of the TRS, and revisions to the TRS
are made concurrent with revisions to the unit design.

e. Formal detailed review to ensure the adequacy of the instructions
in the TRS for specific examination and test criteria for the unit, and
compliance with this specification for both content and production.

f. Establishment of validation procedures, inspection points,

insoection criteria, and the proofing of these designated inspections to
determine adequacy and accuracy.

4.2.2 NAVSEASYSCOM reserves the right to make additions, refinements,
or changes to the quality program where evidence indicates the need for
such action, and reserves the right to perform quality assurance audits.

5. PREPARATIOI FOR DELIVERY

5.1 Preparation for delivery shall be as specified in paragraph 4.9,
:4IL-STD-1604 (OS).

6. INTES

6.1 Ordering Data. Procurement documents should specify the
following:

a. Title, number, and date of this specification

b. Quality assurance requirements (see 4.2)

6.2 Definitions. For the rurpose of this standard, terms used
herein are defined as follows:

a. Assembly. A number of parts or subassemblies or any combination
thereof joined together to perform a specific function and capable of
being disassembled.

b. Component. A composite fabricated unit, generally conmlete
within itself, that is designed to perform a stated service when n,_talle1
in its proper position.

c. Equipment. A component or components and necessary assmlies,
subassemblies, and parts connected or associated together to Iperform

an operational function.

d. Item. A nonspecific term used to denote any product , including
systems, materials, parts, subassemblies, sets, acce,ssor!es, (tc.
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e. Proofing. Proofing as used herein consists of the systematic

process by which physical and functional descriptions and procedures set

forth in the TRS are evaluated for technical accuracy and adequacy with
respect to the performance of the functions and requirements on the actual

systems, equipments, and components described in the TRS. Proofing also
ensures that the TRS is in conformity with the content, inspection, and

production requirements of this standard and other applicable technical

specifications.

f. Subassembly. Two or more parts which form a portion of an
assembly or a unit replaceable as a whole, but having a part or parts
which are individually replaceable.

g. System. A combination of parts, assemblies, and sets joined
together to perform a specific operational function or functions.

h. Validation. The process by which a TRS is checked for technical

accuracy and adequacy by actual performance of the examining, testing,

and servicing instructions on the item for which the TRS was written.

6.3 Uniform Methods and Standards. The activity preparing the TRS

shall make maximum use of existing uniform methods and standards and
reference them in the TRS where applicable.

6.4 TFS Review and Approval. The review and approval of TRSs shall
involve the participation of both the procuring and the preparing activ-
ities. Engineering review of Technical Repair Standards may be conducted
at three stages of preparation progress, viz., in-process, completion of

preliminary TRS, and in its final form prior to promulgation.

6.4.1 in-Process Reviews. Tn-process review is the review of TRSs

while in the process of preparation. The review may be lerformed by the
cognizant Government activity or the preparing activity (originator)

and may occur at any point(s) during the TRS developmen*., as specified by
the procuring activity documentation (i.e., work requests, contracts,
etc.).

6.4.2 Review of Preliminary TRSs. Preliminary TRS review consists

of review for technical content and format when the TRS has been completed
in its initial form. The review is conducted by cognizant Government
personnel prior to TRS submission in final form. It is envisioned that
the ISEA will normally be tasked from NAVSEASYSCOM to conduct this review.

(,.4.3 Approval and Acceptance. Review of the TRS in its final form
for approval and acceptance consists of careful examination of the TRS

format and content for accuracy and adequacy. This review will normally
be conducted in conjunction with and following satisfactory performance of

proofing (see 6.5 below). This function is a NAVSEA responsibility of the
CIWS maintenance manager but may be delegated to the appropriate mainte-
nance engineering activity or agent.
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6.5 Proofing. Completed TPSs should be proofed at the TRS originat-

ing activity prior to formal approval as directed by the procurement docu-
ment. The purpose of proofing is to assure that the TRS is complete,
accurate, workable, and compatible with other processing documentation and
conforms to the content, inspection, and production requirements of this
standard and other applicable technical document specifications. When
the TRS originator is also the designated overhaul/repair activity for the
item, proofing may be conducted during validation. Proofing will be
accomplished through detailed application of TRS provisions in the actual
performance of examining, testing, and servicing instructions against or
on the physical system, equipment, or component described in the TRS. The

proofing demonstration shall include inspection, disassembly, assembly,
maintenance, troubleshooting, testing, and other work specified in the
TFS for the hardware to the extent technically practical. Written infor-
mation and drawings in each TRS shall be compared against actual equipment
in all details. Procedures that would damage the hardware or that would
incur extraordinary costs will be demonstrated by review of applicable
drawings. Changes found necessary during proofing will be incorporated

in the TES reproofed prior to formal approval and distribution. Proofing
will be performed by cognizant NAVSEASYSCOM representatives and TRS
originator personnel. Satisfactory accomplishment of the proofing is a
prerequisite to the CIWS maintenance manager's (NAVSEA-62YG) final approval

of the TRS.
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TRS NO. __________

CANCELS _________

TECHNICAL REPAIR

STANDARD

TITLE:

ABBR. TITLE:__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CID/APL NO.:__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

APPLICABLE NEXT HIGHER LEVEL OF ASSEMBLY:

APPENDED SUPPLEMENTARY TRSs:

TAS NO. NOMENCLATURE

APPROVED:__________

DATE: _ _ _ _ _ _ _ _ _ _ _

Fivure 1. TRS COVER SHEET
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TRS NO.

CHANGE SHEET

CHANGE NUMBER DATE TITLE AND/OR BRIEF DESCRIPTION SIGNATURE

Figure 2. TRS CHANGE SHEET
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TRS NO.

TITLE OF TECHNICAL REPAIR STANDARD

References

1. MIL-STANDARDS, HANDBOOKS, AND PROCEDURES

(a) MIL-STD-480 Configuration Control - Engineering Changes,
Deviations, and Waivers

(b) MIL-STD-481 Configuration Control - Engineering Changes,
Deviations, and Waivers (Short Form)

2.

(a) MIL-Q-9858 Quality Program Requirements

Appendixes

A

B

C

D

Enclosures

(1)

(2)

PURPOSE

The purpose of the TRS is to provide examination, test, repair,
maintenance, and performance specifications for the overhaul/repair of
(List system, equipment, component, or assembly).

SCOPE

1. The TRS covers the requirements for depot-level maintenance to
be performed by qualified depot-level mechanics to return the item to an
operational condition.

2. The item affected and the extent of overhaul/maintenance which
are performed by repair personnel are listed as follows:

ITEM NSN NO. MAINTENANCE REQUIREMENT

Figure 3. TRS FORMAT
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3. The unit physical boundaries of this technical repair standard
are the (List physical boundaries).

4. The following TRSs contain the overhaul/maintenance requirements
for the sub-items/assemblies which comprise the subject item of this TRS.

SECTION 1 OVERHAUL/REPAIR WORK REQUIREMENTS

1.1 General

1.1.1 The requirements of the TRS shall govern if a conflict exists

between the manufacturer's original design requirements and this TRS.

1.1.2 The overhaul/repair activity is responsible for overhauling/
repairing the system, equipment, or component such that it satisfies the
post-overhaul/repair requirements specified in paragraph 1.5 (Final
Acceptance Tests) to assure satisfactory service from the item between
maintenance cycles without requiring more than routine maintenance. The
overhaul activity quality assurance shall meet the requirements of
reference 2 (a).

1.1.3 Component configuration changes shall not be made when such
changes will prohibit the use of approved parts for the item involved
unless required engineering changes, waivers, or deviations have been
obtained in accordance with the provisions of references 1 (a) or 1 (b),
as applicable.

1.1.4 Unless part replacement is specified, parts examined by this
TRS that do not meet acceptance criteria may be either repaired in accord-
ance with approved procedures or replaced.

1.1.5 Parts listed in the Planned Overhaul/Repair Material List,
Appendix A, are based on failure history and cost-to-repair/replace and
shall be renewed regardless of their condition. This material shall be
on hand to accomplish the planned overhaul maintenance in accordance with
the TRH. When Planned Overhaul/Repair Material is not available original
parts shall be refurbished or manufactured to original specifications.

1.1.6 Parts on the Contingency Material List, Appendix B, do not
include (a) anticipated high usage, low cost consumables such as nuts,
bolts, studs, screws, etc., (b) items whose limited usage seldom requires
replacement, or (c) items for which replacement parts are not procured
because it is more economically feasible either to refurbish the defective
part or to replace the major unit. The Contingency Material List is pro-
vided as a guide for material that may be needed when the unit is over-
hauled. Procurement of items on the list should be based on the experience
of the overhauling activity.

Figure 3. (continued)
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1.2 Examinations, Tests, and Corrective Actions

1.2.1 (Detailed instructions)

1.3 Planned Overhaul/Repair Maintenance

1.3.1

1.4 Reassembly and Grooming

1.4.1

1.5 Final Acceptance Tests

1.5.1

SECTION 2 OVERHAUL/REPAIR RECORD REQUIREMENTS

2.1 All examination data, test results, and maintenance actions shall
be recorded in the Traveler and Inspection/Discrepancy/Repair Report,

Appendix C.

2.2 All completed documents shall be filed by the overhaul activity

as a permanent record of the overhaul/repair performed.

APPENDIXES

A. Planned Overhaul/Repair Material List - Those parts, based on
engineering analyses, required to implement planned maintenance actions.

B. Contingency Material List - Those parts, based on engineering
analyses, likely to require replacement

C. Traveler and Inspection/Discrepancy/Repair Report (TIDRR) -

Contains recorded results of examinations, tests, and maintenance actions.

Figure 3. (continued)
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TRAVELER AND INSPECTION/DISCREPANCY/REPAIR REPORT (TIDRR)

(1) The TRS originator shall prepare the TIDRR outline and designate data
recording requirements concurrently with TRS preparation. The TIDRR out-
line will be an appendix to and form part of the TRS.

(2) The quality of the TIDRR shall be sufficient to permit working copy
reproduction of the TIDRR by the depot-level activity designated to per-
form overhaul/repair of the item covered by the TRS. A TIDRR (working
copy) shall be completed for each item processed by the overhaul activity.

(3) TIDRR HEADING. This section of the format will appear immediately
above the Traveler Section, see page 27. Information required in the
heading is self-explanatory. The TRS originator will complete, as
practical, the following heading information:

Item/Component Nomenclature

Allowance Parts List (APL Number)

Cognizance (COG) Symbol

National Stock Number (NSN) [or Federal Item Identification Number
(FIIN) or Federal Supply Code for Manufacturers (FSCM) if NSN not
available]

Item Part Number

System Title (system terminology including Mark/Mod designation)

Equipment Title (i.e., next higher assembly)

Inventory Control Point

The remaining blocks will be completed on reproduced (working) copies
of the TIDRR by the activity performing the overhaul/repair work.

(4) TRAVELER SECTION. The Traveler Section will provide a systematic
method for scheduling and tracking each item through the overhaul/repair
process, and for verification that each planned processing operation is
accomplished and initialed off by responsible personnel.

Figure 6. TRAVELER AND INSPECTION/DISCREPANCY/REPAIR REPORT (TIDRR)
PREPARATION INSTRUCTIONS AND CONTENT - APPENDIX TO TRS
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(a) The Processing Cpe.ration: column shall be filled in by the
TRS originator at the time of TRS preparation. The broad categories of
processing operations will be based upon the detailed procedures in the
TRS and will be identified and listed in a planned sequence of events to
enhance the orderly movement of the item through the overhaul/repair

production line. An example listing is shown herein (page 27) to illus-
trate represenrtative general categories of oleration. Formatting of the

Traveler Se-ction may be modified, 'f required, to accommodate repetitive
processing sters peculiar to the procedures contained in the TPS, or

repeated steps may be indicated by appropriate work sequence number

assi:nment.

(b) DCA work -enter and shot code assignments are prepared on work-
ing cosdes bv th- 7ILk schldiiier for the items covered by the TRS. Man-

hour expenditure tficures will be the totals for the operation performed

measured in tenths.

(c) Work processing start date rerresents the date of induction for

the overhaul/repair and completion date reprec-ents the date when the item
has been packaged and is ready for issue.

(d) Work complete and satisfactory blocks will be signed off by
responsible personnel after assurance that all required work has been
performed and the data record is complete.

( ) ~!7SPECTION/DISCREPAlCY REPORT

(a) Discrepancies reported by the user organization (or other survey.
activity) will be entered under the Reported Discrepancies column by the
overhaul/repair activity on working copies of the TIDRE. Foll-.winC the
examntations or tests necessary to ascertain the existence of the report.-d

discrepancy, the appropriate block, Verified or Not Verified, will be
checked, the recommended action will be noted, and the inspection phase

will be signed off. Verified discrepancies and those other discrepancies
noted during disassembly and other receiving tests/examinations will be
listed under the Discrepancies and Recommended Actions column. Corrective

action will be noted when accomplished opposite the required action in the
Corrective Action Taken column, and Quality Assurance Inspection indicated
by QA insT,,ectors initialing form. It is to be noted that maintenance

actions to be listed herein are exclusive of planned overhaul/repair
actions.

(b) Upon completion of discrepancy corrective action, the Inspection/
Discre;pancy Record will be signed off by the responsible supervisor and
attes-ted to by the Quality Assurance in.spector in the appropriate blocks.

Figure 6. (continued)
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(6) PLANNED OVERHAUL/REPAIR ACTION RECORD

(a) Planned overhaul or repair actions required by the TRS instruc-
tions shall be indicated by the TRS originator by including the numbers
of the paragraphs from the TRS in which the pertinent requirements are
specified. As each of the overhaul/repair actions is accomplished by the

* overhaul/repair activity, the actual work performed will be briefly stated
in the Action Accomplished column, and the replacement parts utilized
listed on the working copy, using the identification provided in the
Planned Overhaul/Material and Contingency Material Li4sts. Each required
planned overhaul/repair action must be signed off by responsible shop
supervisors and Quality Assurance Inspectors, and the completion date
noted.

(b) Upon completion of planned overhaul/repair actions, the record
will be certified by the responsible supervisor and attested to by the

cognizant Quality Assurance Inspector in the appropriate blocks.

(7) EXAMINATIONS/TESTS RECORD

(a) The TS originator will include the numbers of the paragraphs
from the TS in which pertinent requirements are specified, the title of
the test/examination to be conducted, and the acceptance standard (limits)
allowed. The overhaul/repair activity will record the a~ctual measurements
obtained for all examinations/tests including final acceptance tests
required by the TRS on the TIDRR working copies. Condition or performance
deficiencies noted during tests and examinations must be identified and
the corrective action taken set forth in the column marked Examinations/
Test Performance.

(b) Upon completion of the examinations and test requirements, the
record will be certified by the responsible supervisor and attested to by
the cognizant Quality Assurance Inspector in the appropriate blocks.

(8) REMARKS. The Remarko Sheet is included to permit the overhaul/repair
activity to provide comments and recommendations pertinent to (1) the
condition of the item upon receipt/disassembly, (2) overhaul/repair pro-
cedures as stated in the TRS, (3) parameters utilized in examinations and
tests, (4) parts rejection or discard, and (5) other comments pertinent
to the overhaul/repair of the item on the working copies of the TIDRR.
Each entry on the Remarks Sheet must be accompanied by the initials and
code of the originator of the comment/recommendation.

(9) When filled in, this TIDRR will serve as a record of results of the
examination and tests performed on the system, equipment, or component
during the overhaui/repair. It will also provide verification of work
performed during the overhaul/repair and certification of the system,

Figure 6. (continued)

25



equipment, or component condition and performance after the overhaul/
repair. In addition, the TIDRR will assist in defining other items

or areas requiring work, will provide the data base for future overhaul
planning, will serve as the basis for determining the adequacy of the
TRS for use on subsequent overhauls or refurbishments, will serve as a
library of information which may be used in analyzing post-overhaul/
repair malfunctions, and will serve as a data source for repairables
management program information requirements.

(10) The overhaul activity will maintain a record file consisting of
completed Traveler and Inspection/Discrepancy/Repair Reports for all
systems, equipment, and components overhauled/repaired using TRS
instructions.

Figure 6. (continued)
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T
ITIDRR TRAvELER TRS NO. _______

TIDRR PREPARED BY CODE DATE TIDRR APPROVED BY CODE DATE

TRAVELER SECTION

WORK PROCESSING OPERATION WORK SHOP SHOP MAN- QUAL.
SEQ. CEN. CODE SUP. HOURS ASSUR. DATE

1 PRE-OVERHAUL/REPAIR
VISUAL INSPECTION

2 CONDUCT DETAILED INS.(TE 8003)

3 REMOVE INDICATED
FAILED PARTS

4 INSTALL NEW PARTS AS
REQUIRED

5 CONDUCT PERFORMANCE
& ACCEPTANCE TESTS

6 PREPARE FOR STORAGE/
SHIPPING

PROCESSING WORK COMPLETE AND SATISFACTORY

START COMPLETE SUPERVISOR CODE QUAL. ASSURANCE CODE

TIDRR NO. PAGE_ OF_

Figure 7. TIDRR FORMAT - APPENDIX TO TES
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TIDRR CONTINUATION SHEET (I/D) ITEM NOMENCLATURE

INSPECTION/DISCREPANCY REPORT

NO. REPORTED DISCREPANCIES RECOMMENDED ACTION

L- VERIFIED NOT VERIFIED INSPECTOR SHOP DATE

DISCREPANCIES & QA
RECOMMENDED ACTION TAKEN CORRECTIVE ACTION TAKEN INSP.

INT.

WORK COMPLETE AND SATISFACTORY

DATE SUPERVISOR CODE DATE QUAL. ASSURANCE CODE

TIDRR NO. ITEM

SER NO. PAGE OF

Figure 7. (continued)
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TIDRR CONTINUATION SHEET (O/R) ITEM NOMENCLATURE

PLANNED OVERHAUL/REPAIR ACTION RECORD

TRS REPAIR SHOP QUAL.
PARA ACTION ACCOMPLISHED PART NO. SUP. ASSUR. DATE
NO. USED INSP.

REMOVED AND REPLACED POWER
SUPPLY

WORK COMPLETE AND SATISFACTORY

DATE SUPERVISOR CODE DATE QUAL. ASSURANCE CODE

ITEM
TIDRR NO. SER NO. PAGE -OF

Figure 7. (continued)
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TIDRR CONTINUATION SHEET (E/T) ITEM NOMENCLATURE

EXAMINATIONS/TESTS RECORD

TRS EXAMINATIONS/ VALUE (OR RANGE)
PARA TEST SHOP QA DATE

NO. PERFORMANCE SPECIFIED OBSERVED SUP. INSP.

WORK COMPLETE AND SATISFACTORY

DATE SUPERVISOR ICODE IDATE QUAL. ASSURANCE CODE

TIDRR NO. ITEM PAGE OFSER NO. PAGE OF

Figure 7. (continued)
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TIDRR CONTINUATION SHEET (R) ITEM NOMENCLATURE

NO. REMARKS INT. CODE

TIDRR NO. ~ ITEM PG O
TIDRR NO. SER NO.PAEO

Figure 7. (continued)
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I APPENDIX D

I ABBREVIATIONS AND ACRONYMS

This appendix lists abbreviations and acronyms commonly used in thej CIWS Program.

I I
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ADP - Automatic Data Processing

APL - Allowance Parts List

CASREP - Casualty Report

CCA - Circuit Card Assembly

CHNAVMAT - Chief of Naval Material

CIWS - Close-In Weapon System

CNO - Chief of Naval Operations

COMNAVSEA - Commanding Officer, Naval Sea Systems Command

CONAR - Commanding Officer's Narrative Report

COTR - Contracting Officer's Technical Representative

CRT - Cathode Ray Tube

DAR - Data Analysis Report

DCAP - Deficiency Corrective Action Program

DLMF - Depot-Level Maintenance Facility

DOA - Designated Overhaul Activity

ECP - Engineering Change Proposal

EIC - Equipment Index Code

ES - Engineering Specialist

FCS - Fire Control System

FDAC - Failure Data Analysis Center

FLTAC - Fleet Analysis Center

FMSO - Fleet Material Support Office

GD - General Dynamics (Pomona)

GWSRP - Gun Weapon System Replacement Program

HM&E - Hull, Mechanical, and Electrical

IDLMF - Intermediate Depot-Level Maintenance Facility

ISEA - In-Service Engineering Agent

MCR - Material Condition Review

MDS - Maintenance Data System

MIS - Management Information System

O4RS - Maintenance Management Reporting System

D-3
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MSOD - Maintenance Support Office Department

MTBCM - Mean Time Between Corrective Maintenance

MTTR - Mean Time to Repair

NAVMAT - Navy Material Command

NAVORD - Naval Ordnance Systems Command

NAVSEA - Naval Sea Systems Command

NAVSEACEN - Naval Sea Support Center

NAVSUP - Naval Supply Systems Center

NOS - Naval Ordnance Station

NOSIH - Naval Ordnance Station, Indian Head (Maryland)

NOSL - Naval Ordnance Station, Louisville (Kentucky)

NSN - National Stock Number

OPNAV - Office of the Chief of Naval Operations

OrdAlt - Ordnance Alteration

POM - Program Objectives Memorandum

RMA - Reliability, Maintainability, and Availability

SECAS - Ship Equipment Configuration Accounting System

SPCC - Ships Parts Control Center

UIC - Unit Identification Code

WQEC - Weapons Quality Evaluation Center

2K - Maintenance Action Form (OPNAV 4790/2K)

3-M - Maintenance and Material Management
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